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Foreword  to  the  Second  .Edition 

.  The  first  edition  of  our  monograph,  "Elektros.on1'  [Elec¬ 
tric  Sleep}  was  published  five  years  ago.  In  this  monograph 
the  results  of  the  work  of  our  group  were'  presented  in  the 
field  of  study  of  the  nature  of  electric  sleep  and  the  dis¬ 
tinction  of  it  from  electronarcosis,  the  changes  produced 
in  the  organism  by  electric  sleep  were  described,  and  the 
possibilities  were  also  mentioned  of  utilizing  it  for  thera¬ 
peutic  purposes. 

We  believe  that  a  characteristic  feature  of  electric  sleep 
is  the  direct  effect  of  the  low  frequency  pulsating  small 
current,  but,  at  the  same  time,  we  do  not  deny  the  signifi¬ 
cance  of  stimulation  of  the  peripheral  nervous  system  by  the 
current.  This  has  been  shown  by  experiments  on  animals  where 
the  pulsating  low  freqxiency  current  acted  through  electrodes 
implanted  in  the  skull,  that  Is,  missing  the  peripheral  re¬ 
ceptors,  Under  these  conditions  also,  as  after  the  effect 
of  the  pulsating  current  through  electrodes  applied  to  the 
skin,  sleep  occurred  in  the  animals.  Psychotherapeutic  in¬ 
fluences  with  the  use  of  this  method  on  patients  had  not 
been  excluded.  Therefore,  further  investigations  confirmed 
the  correctness  of  our  original  hypotheses. 

In  recent  years,  workers  of  various  institutions  in  the 
Soviet  Union  published  a  number  of  works  devoted  to  electric 
sleep,  which  shows  its  extensive  distribution.  We  are  con¬ 
ducting  a  correspondence  with  many  scientists  from  foreign 
countries.  The  first  publication  of  the  monograph  "Elek- 
troson"  has  been  translated  into  German  (in  the  German  Demo¬ 
cratic  Republic)  and  into  Japanese. 

In  the  time  which  has  elapsed  after  the  publication  of 
the  first  edition  of  the  monograph  we  have  established  a 
series  of  new  data  both  in  the  field  of  investigation  of  the 
physiological  nature  of  electric  sleep  and  the  possible  dis¬ 
covery  of  the  mechanism  of  action  of  the  pulsating  current 
and  in  the  field  of  utilization  of  this  method  in  various 
diseases.  At  the  present  time,  electric  sleep  is  being  used 
successfully  not  only  in  the  neuropsychiatric  clinic  but 
also  in  the  treatment  of  patients  with  hypertensive  disease, 
certain  forms  of  peptic  ulcer,  in  early  toxemias  of  pregnancy, 
etc. 

All  this  has  served  as  the  grounds  for  summarizing  all 
the  data  existing  in  the  field  of  the  study  of  electric  sleep 
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in  the  second  edition  of  the  book. 

In  the  present  ftionograph  rte  have  utilized  the  observa¬ 
tions  of  I;  S,  Robiner,  A.  N'b  fcorganova  and  G.  V,  Sergeyev, 
who  have  kipdly  offered  us  their  material,  for  which  we  are 
expressing  our  appreciation# 


’■  ‘ '  Foreword  to  the  "First  Edition 

In  this  work  the  results  are  being  reported  .of . re  search 
in  the  field  of  treatment  of  patients  with  mental  diseases 
which  was.  carried  out  beginning  with  1947  by  a_g roup 
iSititute-  of  Psychiatry  of  the  Ministry  of  Health  USSR  (fcr- 
mer  Institute  of  Academy  of  Medical  Sciences  USSR). 

Sleep  treatment,  which  has  a-  theoretical  basis  in  the 
principle  of  protective  inhibition  of  I.  P.  Pavlov,  is  being 
used  progressively' more  extensively.  At  the  *]; 

is,. being  made  clear  that  amytal  and  other  agents 

ua^d  at'  the  bre sept  time  are  tb^cic  to  a  certain  degree^ 
which  sometimes  leads  to  complications.  Naturally>it^would 
be  important  t;o  work  out  a  method  of  sleep  t^tinenJ. 
no  drugs'  would  have  to  be  injected  into  the  body*  The  a  j 

Mention  of '’authors  has  "been  dii’ected  to  the  possibility  f 

utilization  of. the  electric  current  for  producing  sleep, 
in  the  field  of  study  of  the  effect  of  the  electric  current 
'  on  the  nervous  System  Soviet' workers  have  done  considerable 
work.  It  is  enough  to  recall  the  variations  in  electrical 
potentials  in  the  central  nervous  system  established  by  I. 

M.  SechSnov  with  his  very  imperfect  apparatus  of  that  time. 

In  addition,  I.  M.  SechSnov  was  the  first  t0 caF*7  c^of~ 
bition  of  spinal  reflexes  of  the  frog  through  the  effect  of 
an  incubation  [induction?]  current  on  the  thalamus. 

Since  research  on  the  so-called  "electronareosis'1,  which 
may  be  obtained  through  the  effect  of  comparatively 
currents  with  various  characteristics  on  the  bral?i.  be  n 
known  now  for  a  long  time  we  began  our  research  with  the 
study  of  electronarcosis,  investigating  the  influence  ° 
electric  current  with  various  characteristics  on  the  course 
of  metal  diseases.  In  the  work  it  was  shownwty  authors  after¬ 
wards  rejected  this  method,  and  the  entire  at»ention  was 
directed  to  the  condition  which  is  called  electric  sleep. 

In  using  it  the  authors  have  obtained  encouraging  results. 
However,  they  do  not  co  .aider  their  research  entirely  com¬ 
plete  and  are  publishing  the  results  of  it  with  the  ai"? 
attracting  attention  to  the  method.  The  method  of  producing 
a  condition  of  sleep  needs  further  development.  An  intensi¬ 
fied  clinical  study  of  the  influence  of  electric  sleep  on 
the  course  of  various  diseases  is  particularly  necessary. 

This  will  aid  in  completely  determining  its  effectiveness, 
areas  of  application,  and  the  possibility  of  combination  with 
other  therapeutic  measures.  The  investigation  of  the  authors 
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<3  not  onlv  done  in  the  group  but  was  also  comprehensive  in 

anr^sCdif?e?ence0frobephysiolo|ic, 

Ughf?f3theLMotonIIsythf aSt“ra  also  studied  the  changes 
in  the  clinical  picture. 

M,  N.  Livanov  and  T,  A.  Korol’kova  (electrophysiological 

D  A.  Biryukov  and  Yu*  Ye0  Segal  (laboratory 
of^ighe? nervous  activity)  participated  in  the  work. 

N.  M.  Liventsev  played  an  exceptionally  important  paxj 
in  the  theoretical  development  and  creation  of  the  appropn 

fiJi^va^r-A.TeJyefi:  ST  S?Sso°nf T.  t •  Ko^gano^a  and 
M*  V.  Korkina.  V.  A.  Gilyarovskiy  was  in  charge  of  the  wor 

The  apparatus  was  worked  out  in  conjunction  with  the  phys 
Ico-technlcal  department  (head-A.  N*  Obrosov)  of  the  State 
Institute  of  physiotherapy o 


FIRST  PART 

METHODS  AND. PHYSIOLOGICAL  DATA 
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CHAPTER  I 


Current  Sta te  o f  the  Problem  of  Electronarcosis  and 
'  '  Electric  Sleep 

(review  cTf  the  literature) 


Eminent  Russian  physiologists  of  the  nineteenth  century, 

A*  M.  Filomafitskiy  (1836),  I«  M.  Sechgnov  (1862)  and  his 
students,  B.  F.  Verigo  (1883)  and  N.  Ye*  Vvedenskiy  (1894), 
occupied  themselves  in  the  study  of  the  phenomena  Which  oc¬ 
cur  during  the  action  of  an  electric  current  on  the  central 
or  peripheral  nervous  system; 

Indubitable  priority  goes  to  these  scientists  ih  the  es¬ 
tablishment  of  the  general  physiological  rules  and  regula¬ 
tions  which  underly  electronarcosis..  Specifically,  the 
teaching  concerning  parabiosis  worked  out  by  N,  Ye,  Vveden¬ 
skiy  was  of  great  importance  for  the  tneoretical  analysis 
and  proper  direction  of  scientific  thought  of  later  investi¬ 
gators  of  this  problem, 

N,  Ye.  Vvedenskiy  formulated  his  theory  of  parabiosis  in 
1901.  He  named  the  special  condition  of  an  excitable  tissue 
which  is  produced  by  the  effect  of  physical  stimuli  which 
are  unusual  for  it  and  which  represents  a  distinct  state  of 
excitation,  persistent,  not  fluctuating,  and  therefore  local¬ 
ized  at  the  site  of  its  occurrence,  parabiosis.  In  its  mani¬ 
festations  parabiosis  has  the  nature  of  inhbition,  N,  Ye, 
Vvedenskiy  considered  parabiosis  a  general  form  of  the  re¬ 
action  of  the  excitable  tissue  to  various  stimuli.  The  po¬ 
sition  of  parabiosis  was  determined  by  N,  Ye.  Vvedenskiy 
among  the  other  conditions  of  the  nervous  tissue  according 
to  the  schema:  "Rest — activity — pai>abiosis~-death" .  There¬ 
fore,  parabiosis  is  the  last  reversible  stage  In  the  condi¬ 
tion  of  nervous  tissue  when  it  is  acted  on  by  strong  or  un¬ 
usual  stimuli,  N,  Ye,  Vvedenskiy  based  his  teachhg  of  para¬ 
biosis  on  observations  of  the  neuro -muscular  apparatus;  af¬ 
terwards,  he  extended  it  to  the  central  nex*vous  system. 

Thereby  N,  Ye.  Vvedenskiy  expanded  his  concept  of  para¬ 
biotic  inhibition,  including  in  it  also  a  number  of  inhibi¬ 
tory  processes  which  occur  in  the  body  under  the  influence 
of  natural  impulses;  N.  Ye,  Vvedenskiy  called  this  inhibition 
"functional  parabiosis". 

The  study  of  electronarcosis  proper,  particularly  on  warm- 
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blooded  animals,  was  begun  chiefly  after  1902,  at  which  time 
S.  Leduc  published  the  results  of  his  experiments  on  elec¬ 
tronarcosis  of  dogs  and. reported  the  first  attempt  at  pro¬ 
ducing  electrdnarcosis  in  man,  which  he  performed  on  himself. 
However,  after  making  a  considerable  number  of  interesting 
experiments,  S.  Leduc  did;  not  discover  the  characteristics 
of  the  physiological  nature  of  electronarcosis.  He  consi¬ 
dered  the  condition  of  electronarcosis  to  be  similar  to 
sleep,'  explained  the  mechanism  of  its  occurrence  by  a.  special 
"cerebral  depression, "  and  he  predicted  its  perspectives  of 
replacing  pharmacologic  narcosis  (for  anesthesia  in  surgical 
operations) .  This  •directed,  a  number  of  foreign  scientists 
(particularly  French)  alb rig  .the  wrong  route j  without  any  fur¬ 
ther  investigation  of  the  problem  of  the  nature  of  the  con¬ 
dition  produced  they  attempted  to  utilize  electronarcosis  in 
surgical  operations.  • 

The-  first '  investigator,  .who  occupied  himself  specially 
with  the  Study  of  the. problem  of  the  physiological  nature 
of  electronarcosis,  V,  Yu.  Chagovets  (1906),  correctly  arial- 
yzed  the  question  of  the  mechanism ^of  action  of . the  current, 
being  guided  by.N.  Ye.  Vvedenskiy".s,  theory  of  parabiosis;;- 
Thereby,  he  came  to  the  conclusion  that  the  mechanism  of 
electronarcosis  has  nothing  in  common  with  sleep,  as  was 
asserted  by  S,  Leduc,  and  that  the  stimulatory  effect  of  the 
current,  which  with  enough  strength  produces,  parabiosis  of 
the  brain  underlies  it.  On  the  basis  of  his  observations, 

V.  Yu,  Chagovets  came,  to  the  conclusion  that  parabiotic  in¬ 
hibition  of  the'  central  nervous  system,  ,  which  produces  a  de¬ 
pression  of  sensitivity  and  of  the  voluntary  movement,  under¬ 
lies  electronarcosis „ 

’  *  't  t  '  '  ’* 

I.  A.  Golyanitskiy  (1-912)  came  to  similar  conclusions j 
he  conducted  an  extensive  investigation  on  the  electronarco¬ 
sis  of  various. animals  as  well  as  an  observation  on  electro- 
narcosis  in  man.  By  comparing  electronarcosis  with  narcosis 
produced  by  pharmacologic  agents,  I,  A,  Golyanitskiy  came 
to  the  conclusion  that  electronarcosis  cannot  be  identified 
with  pharmacologic  narco  Lis. 

The  phenomena  which  were  .observed  in  electroriarcosis,  par¬ 
ticularly  the  loss  of  movement  and  the  absence  of  the  reac¬ 
tion  to  pain;  are  associated  with  the  effect  of  strong  elec¬ 
trical  stimuli  on  the  central  nervous  system*.  The  explana¬ 
tion  of  these  phenomena  by  inhibition  which  occurs  in  the 
presence  of  a  stimulus  .of  considerable  strength,!  that  is, 
parabiosis,  is  a  better  one. 


7 


Many  foreign  research  workers  also  worked  on  the  problems 
of  electronarcosis  of  animals;  however,  the  majority;  of  their 
investigations  were  of  ah  experimental  nature,  without  any 
physiological  analysis  of  the  nature  of  electric  sleep.  As 
a  result,  individual  authors  came  to  diverse  and  even  contra¬ 
dictory  conclusions.  Thus,  for  example,  some  believed  that 
electronarcosis  is  identical  with  the  state  of  sleep  or  simi¬ 
lar  to  it;  others,  on  the  other  hand,  considered  it  a  condi¬ 
tion  .of  stupor  and  of  convulsive  excitation.  Her^  we  may 
mention  the  works  of  A.  Zimmern  and  J.  Dimier  (1903),  L. 
Robinovitch  (1906),  G.  Leclero  (1910)  A.  Nagelschmidt  (1912), 
Yu.  Zimmerrnahn  (1929),  A.  Ivy  and  P.  Barry  (l932),  Hi  Koch 
khd  G.  Sack  (1933)*  N.  Samsonow  (1933),  P.  Scheminzky  (1929- 
1938)  and  others. 

Later,  investigations  appeared  in  literature  which  dealt  . 
with  a  more  systematic  and  complete  study  of  electronarcosis 
of  animals  as  well  as  of  man  (G0  S.  Kalendarov,  L»  L.  Vasil'- 
yev,  V.  A.  Glazov,  D.  A.  Lapitskiy' and  P.  P.  Petrov,  1937; 

I,  I.  Yakovlev  and  V.  A,  Petrov,  1938;  V.  A.  Glazov,  1940; 

K.  Neergard,  1923;  A  Harreveld,  1933 -194Q)  As  a  result  of 
the  study  of  electronarcosis  in  man  experimentally  it  was 
used  as  a  therapeutic  measure  In  patients  with  mental  diseases, 

V.  A.  Glazov  (1947)  utilized  an  interrupted  galvanic  cur¬ 
rent  with  a  frequency  of  100  impulses  per  second  and  with 
a  lilO  relationship  of  the  duration  of  the  impulse  to  the 
duration  of  the  pause,  chiefly  with  fronto-lumbar  arrange¬ 
ments  of  the  electrodes,  for  the  purpose  of  obtaining  elec¬ 
tronarcosis. 

V.  A.  Glazov  called  the  complex  of  conditions  produced  by 
the  effect  of  a  current  with  the  characteristics  mentioned 
and  of  gradually  Increasing  strength  on  the  central  nervous 
system  "electrical  catatonia,"  distinguishing  therein  six 
successive  phases?  l)  hypnotic,  2)  disinhibitory,  3)  cata¬ 
leptic,  4)  electronarcosis,  5)  decerebrate  rigidity,  and  6) 
epileptic. 

In  clinical  practice  V.  A.  Glazov  used  a  current  strength 
which  was  somewhat  less  than  the  current  strength  which  pro¬ 
duced  the  cataleptic  phase  (according  to  his  classification). 
The  condition  of  the  patients  was.  characterized  by  general 
inhibition,  difficulty  in  speech,  "poverty  of  ideas,"  etc. 
Sometimes,  on  the  other  hand;*  a  "catatonic  syndrome"  was  pro¬ 
duced  (negativism,  stereotypy,  catalepsy) .  . 
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According  to  the  observations  Qf  the  author,  this  kind 
of  influence  gave  a  good  effect  on  the  .treatment  of  pat lent s 
•with,  reactive..  psychoses, and  neuroses, ,  e.s  well  a  a., in*. the  de¬ 
pressive  phase  of.  .msnio.-depre.sslye  psychosis.  .  'As  a  result 
...of  this  effect,  a  loss  of  inhibition,'  an  emotional  lift,  and 
improvement,  ip  the  general  condition  were  observed  in  thp 
patients.  .  'i;~  .}•  •  •  -  -  -v 

.  p.,  V.  Af anas Jyev  ' (1^51)  used  electronarcosis  in' the  treat¬ 
ment ’’of, mental  patients  and  indicated  that- after  the  effect 
of  a  pulsating  current  of  different  strengths  (fronco-lumoar 
arrangement  of  the  electrodes)  it  was  possible  to  observe 
■  several  successive  .stages  or  phases?  1)  excitation,  .2)  gen¬ 
eral  rigidity,  or  catalepsy  with  complete  •consciousness  .and,, 
general  analgesia,  3)  sleepiness  or  drowsy  .states,  4)  a  s  . 
sleepy,  condition . -.with ...extinction .•  of  the  rex  lexes  ■  (tendon, . ■ 
cutaneous,  .and  corneal)  ■  In  part  of  the  patients  during ; ... 

e lec t roharco sis  he  also  noted  the  presence  of  .  unpleasant..  _  . 
sensations,  which  disappeared  when  the  current  was  turned 

.  -i 

G.  S.  Kalendarov  and  Ye.  I.  Lebedinskaya  (1952-1953); 
published’ further  results  of  their  work  in  the  field  of  elec- 
tronarcosls.  ■■■ 

The  authors  consider  that.  the. best  characteristics  of  .the 
pulsating  current. for  electronarcosis  are  a  frequency  of  100 
cycles  a 'second  ’(with -'the  possibility,  of  regulation  of  it 
within  limits  of  .7.5 --lt5.  cycles  per  second)  with,  the  duration 
of  the  impulse.;  of  cnei  me ter/second  (atafrequency  of  .100  - 
cycles  per  second).  :;:.v 

. At,  first, . they .used  chiefly  the  frqnto— lumbar, arrangement 

:  .of  the  eieofrodes,via,ter,.  an. ocular-occipital,  arrangement. 

On  the  ba Bis  of  his  investigations. 15.  S.  Kalendar-ov.  found 
’  .the  existence  .of  fiv.9.  successive  stages, ipfelectronarco.sis^ 
produced  :by  the  iise,  of  .  a.  current  of  different  strengths?  1) 
electrohypnotic,  IS)  elecirocatatonic..  3).  the  stage  of  elec¬ 
tric  .sleep,  ,4)l,electrocomatose  and  5)  .electro terminal .  «.  The 
authors  characterized  the  stage  of  electric  §leep- as  a  con¬ 
dition  produced  by  the  effect  of  a  current  of  moderate 
strength,  or  of  moderate  duration,-  recommending  .that  this 
stage  be  used  for  therapeutic  purposes.  j  ; 

)  I!,  .pealing  with.  the  problem  of,  the  pysiologleal  nature  of  .' 
e la c t-f dnar cqs  1  a  it  should  be  ., noted  .that,.:  even ,, t  he  'f  f  r  a  t  •  Rus - 
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sian  investigators  (V.  Yu.  Chagovets  and  I.  A.  Golyanitskiy) 
explained  the  nature  of  the  phenomena  which  they  observed 
thereby  from  the  point  of.  view  of  il .  Ye  „  Vvedenskiy  on  para¬ 
biosis.  This  principle  toas  later  developed  in  the  works  of 
G.  S.  Kalendarov,  L.  L.  Vasil»yeV  and  others  during  the  per¬ 
iod  1930-1939.  The  ptflhdlpld  of  the  unity  of  the  nature  of 
general  electronarco sis  ort  the  one  hand  and  local  cathodal 
parabiosis  on  the  other  was  developed  by  L,  L«  Vasil  yev, 
for  example,  in  the  article  "Electronarcosis  and  the  Theory 
of  It- in  the  Light  of  the  Teaching  of  Ni  Ye.  Vvedenskiy  on 
Parabiosis"  (1952). 


In  his  dissertation  V.  A.  Glazov  indicates  that  the  elec- 
trie  current  exerts  a  complex  effect  on  the  central  nervous 
system',  which  is  composed  of  the  direct  stimulation  of  neu¬ 
ral  structures  of  the  base  of  the  brain  to  which  are  added 
reflex  influences  and  vascular  changes,  particularly  in  the 
area  of  the  cerebral  cortex. 

He  ascribed  definite  importance  in  the  mechanism  of  elec¬ 
trical  catatonia  also  to  the  effect  of  the  electric  current 
on  the  centers  of  the  sympathetic  nervous  system. 


V.  A  9  Glazov  connected  the  pathophysiological  nature  of 
various  phases  of  electrical  catatonia  with  the  effect  of 
the  current  on  definite  centers  in  the  subcortical-brain 
stem  area  of  the  brain  (thalamus,  tuber  cinereum,  red  nuclei, 
etc.)  in  the  depression  of  the  cortex  as  the  result  of  vas¬ 
cular  spasm.  He  conceded  the  extension  of  loops  of  current 
to  the  cerebral  cortex  only  when  there  was  considerable 
strength  of  current  used  (epileptic  phase) . 

G.  S.  Kalendarov  defines  the  pathophysiological  mechanism 
of  the  successive  stages  of  electronarcosis  as  follows?  we 
understand  electrical  narcosis  to  be  the  development  of  ul¬ 
traboundary  inhibition  as  a  pax’abiotic  process  which  develops 
successively  (in  stages)  from  the  cortex  to  the  spinal  cord 
under  the  influence  of  an  electric  current,  and  which  pro¬ 
ceeds  in  the  form  of  a  process  of  successively  shifting  phasic 
changes  --  transitional  stages  between  waking  and  sleep, 
sleep  and  death". 

The  method  of  influencing  the  brain  by  an  alternating 
sinusoidal  current  of  considerable  strength  which  has  been 
worked  out  abroad  also  needs  to  be  categorized  in  the  field 
of* electronarcosis  (P.  Ross  and  R.  Allen,  1943;  J0  Thompson, 
1944;  E.  Tietz  and  others,  1946;  A,  Patterson  and  W.  Milligan, 


10 


1947;  B.  Pacella,  1948;  K.  Bowman  and  A.  Simon,  1948;  L. 
Alexander,  1950  and  others) ,  After  appropriate  study  on  ani¬ 
mals  the  new  method  was  used  in  patients  with  mental  disea¬ 
ses,  -chiefly  schizophrenia.  • 

The  method  of  working  With:  the  current  consists  in  this, 
that  first  a  current:  of  150-125-  mar  is  used  (arrangement  of 
the  electrodes  is  bitemporal)  for' 30  seconds,  and  then  it 
is  reduced  to  the  .threshold  for  respiratory  recovery  (50-70 
ma),  maintaining  it  constant  or  gradually  increasing  it  some¬ 
what. 

Through  the  use  of  a  current  of  considerable  strength  a 
condition  is  produced  which  is  equivalent  to  the  tonic  phase 
of  a  convulsive  seizure.  .  ;When  the  strength  of  the  current 
is  decreased  slow  clonic  convulsions  (5  to  15  seconds)  occur, 
and  then  relaxation  of . the  muscle  tone  occurs  and  a. condition 
of  electronarcosis  proper  with  complete  immobility,  hypotonia 
of  the  muscles  and  loss  of  all  types  of  sensation  of  cons¬ 
ciousness.  Such  a  condition,  however.,  can  be  maintained  for 
no  more  than  five  to  eight  minutes;  then,  individual  move¬ 
ments  appear  which  can  become  a  general  motor  excitation. 

For  the  purpose  of  preventing  this  the  current  is  turned  off. 
Therefore,  the  duration  of  the  effect  is  limited  to  five  to 
seven  minutes. 

By  calling  this  method  electronarcosis  certain  authors 
themselves  indicate  the  similarity  of  the  clinical  picture 
of  this  condition  to  an  electroconvulsive  seizure.  They  con¬ 
sider  the  advantage  of  this  method  to  be  the  greater  dura¬ 
tion  of  the  period  during  which  consciousness  is  lost,  the 
less  intense  convulsive  phenomena  and  the  possibility  of 
controlling  the  strength  of  the  current  throughout  the  course 
of  the  effect.  The  clinical  effect  of  the  new  method  of  el¬ 
ectronarcosis  was  evaluated  differently.  Certain  authors 
present  data  as  to  favorable  results  of  treatment,  particu¬ 
larly  of  patients  with  schizophrenia;  others  refer  to  the  re¬ 
sults  of  treatment  in  a  more  reserved  manner. 

M.  Ya.  Sereyskiy  and  G.  A.  Totshteyn  (1947),  comparing 
the  results  of  treatment  by  this  method  with  the  results 

of  treatment  by  electric  shock,  have  come  to  the  conclusion 
that  the  present  method  of  electronarcosis  is  essentially 
no  different  from  electroconvulsive  therapy  and  has  no  par¬ 
ticular  advantages.  • 

N.  M.  LiventBev  (1947-1952)  carried  out  an  extensive  in- 
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vestigation  of  the  effect  of  a  pulsating  current  on,  the  cen¬ 
tral  nervous  system  of  animals  and  man.  In  the  experimental 
portion  of  the  investigation  he  studied  the  condition  of  the 
animal  (dog)  produced  thrdugh  the  effect  of  a  pulsating. cur¬ 
rent  of  different  strengths  on  the  central  nervous  system 
(from  a  minimal  current  producing  hardly  noticeable  changes 
in  the  condition  of  the  animal  to  the  maximum  possible  cur¬ 
rent  experimentally) «  Generalization  of  the  observations 
made  it  possible  to  distinguish  the  following  five  phases 
which  occur  sequentially  through  the  gradual  increase  in 
the  strength  of  the  current:  1)  initial,  2)  motor  excitation 


t;ne  sureng^n  u..  unt;  u.  ± - - - 

and  defensive  reactions,  3)  electronarcosis  (usual  routines;, 
4)  electroconvulsive  seizure,  and  5)  electric  coma. 


6n  the  basis  of  this  investigation  he  proposed  a  working 
hypothesis  concerning  the  pathophysiological  nature  of  var¬ 
ious  phases  combined  into  this  classification,  at  the  oasis 
of  which  lies  I.  P.  Pavlov’s  teaching  of  ultraboundary  inhi¬ 
bition  produced  in  the  central  nervous  system  by  the  effect 
of  external'  stimulation. 


t 


In  lectures  concerning  the  work  of  the  cerebrum  I.  P. 

Pavlov  spoke  of  three  types  of  external  stimulation  produ¬ 
cing  a  directly  Inhibitory  condition  of  the  cerebral  cortex; 
very  weak,  very  strong  and  unusual" 0  This  occurs  through 
stimulation  of  the  nerve  cell  by  any  agents  even  if  they 
do  not  ha^e  any  special  physiological  conditioning  signifi¬ 
cance".  Depending  on  the  different  degree  of  distribution 
and  depth  of  inhibition  as  well  as  on  the  presence  of  foci 
of  excitation  in  various  centers  of  the  central  nervous  sys¬ 
tem  various  pictures  of  the  condition  are  produced. 

In  the  case  of  minimum  strengths  of  the  pulsating  current 
it  acts  as  a  weak,  monotonous  rythmical  stimulus  thepro longed 
effect  of  which  can  produce  a  gradual  irradiation  of  inhibi¬ 
tion  throughout  the  cerebral  cortex,  corresponding  to  which 
signs  are  noted  in  the  condition  of  the  animal  which  make  it 
possible  to  classify  them  as  transitional  phases  between  the 
waking  state  and  sleep 0 

The  phase  of  motor  excitation  and  defensive  reactions  which 
occurs  from  the  effect  of  a  current  of  somewhat  greater 
strength  is  associated  chiefly  v?ith  a  stimulatory  effect  of 
the  current  on  the  peripheral  centers  of  the  analyzers  (it 
is  completely  absent,  for  example,  when  the  current  acts 
experimentally  through  electrodes  implanted  in  the  brain) . 
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In  the  phase  of  the  usual  routine  of  .electronarcosis  which 
occurs  with  greater  current,  strengths,  a  diffuse  inhibition 
of  the  cerebral  cortex  may  be  supposed  .which  occurs  ref lexly 
and  according  to  the  law  of  negative' induction  from  the  sub- 
cortical-brain-rstem  centers  subjected  to  the  more  ^tense 
stimulatory  effect  of  the  current.  In  connection  with  the 
presence  of  diffuse  inhibition  of  the  cerebral  cortex  & gen¬ 
eral  immobilization  occurs,  and  no  reactions  are  noted  to 
external  stimuli.  .Changes  in  muscle  tone,  the .  appearance 

{,r  elements  of  convulsive  phenomena  and  hyperkinesias,  change 

in  the  character  of  respiration,  and  a  certain  increase  in 
the  arterial  pressure,  etc.  attest  to  the  increase  in  the- 
tone  of  the  subcortical-brain-stem  centers.  v  ; 


When  the  current  strength  is  further  increased  consider¬ 
ably  the  deeper  phases  of  electronarcosis  are  produced:  ex¬ 
tensor  rigidity,  electroconvulsive  seizures  and  electrical  • 
coma  ( elec tronarcosls  from  supramaximal  current  strengths)  ,• 

The  physiological  nature  of  these  conditions  is  presumably 
associated  with  the  more  intense  ultraboundary  inhibition  .• 
of  the  cerebral  cortex  which  also  extends. to  the  area  of  the 
subcortical-brain-stem;  centers,  for  example,  the.  apparatus  ?• 
for  regulating  respiration.  The  other  centers  Of  the  sub-  - 
cortical -brain-stem  area  of  the  brain,  can  thereby  be  found 
in  a  condition  of  considerable  excitation  (for  example,  the 
apparatus,  regulating  the  muscle  tone  and  the  position  reflexes 
in  the  case  of  extensor  rigidity,  the  apparatus  regulating 
the  activity  of  the  car dio -vascular  system,  etc.). 


In  parallel  with  the  study  experimentally  in  animals  of 
the  reactions  ito;. the  effect  of  considerable  current  strengths 
"experiment al-rciinical”  Observations  were  made  of  the  action 
of  a  pulsating  current  of  .moderate  strength,  that  is,  with¬ 
in  the  limits  of  the  third  phase  ~  electronarcosis.  The 
•  problem  of  these-;  observations  was,  first',  to  establish  the  •- 
characteristics  of  it-  in  man,  and,.,  secondly,  to  clarify  the 
possibility  and  expediency  of  utilizing  it  in  the  capacity 
of;  a  method  of  protective  therapy. 

The  observations  were  made  on  21  patients  with  schizo-  . 
phrenia  chiefly  of  the  catatonic  and  hallucinatory-paranoid 
forms.  It  was  established  that;  in  the  catatonic  form  of  . 
schizophrenia  electronarcosis  produces  a  disinhibition  in 
certain  patients  and  takes  them  out  of  their  catatonic  con¬ 
dition.  -  The v mechanism,  of  the  disinhibitory  effect  of  elec- 
tronarcosls  is  supposedly,  associated  with  the  deepening  of 
protective  inhibition  -of  the  nerve  cells;  u^der  the  influence 
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of  the  pulsating  current,  which,  according  to  the  teaching 
of  I#  P*  Pavlov,  underlies  uhe  catatonic  condition,  with  a 
subsequent  recovery  of  the  functional  capacities  of  the _ ef¬ 
fected-  nerve  cells;  In  certain  patients  with  hallucinatory- 
paranoid  forms  the  electhottarcosis  produced  an  alleviation 
of  the  pathological  symptomatology, 

The  occurrence  of  unpleasant  and  painful  sensations  in 
many  patients  in  the  process  of  electronarcosis,  however, 
as  well  as. a  restless  reaction  to  the  effect  of  tne  current 
limits  the  possibilities  of  utilizing  this  method  even  in 
patient b  with  hlental  diseases. 


According  to  the  observations  indicated  above,  the  con¬ 
dition  produced  from  the  effect  of  an  electric  current  of 
moderate  strength  on  the  central  nervous  system  is  consider 
ably  different  from  physiological  sleep  and,  as  a  rule,  does 
not  change  into  it.  Tr\ie,  when  there  is  a  calm  reaction  to 
the  effect  of  the  current  the  external  picture  of  the  con¬ 
dition  both  In  animals  and  in  man,  particularly  in  patients 
with  mental  diseases  In  whom  there  are  already  elements  of  _ 
protective  inhibition,  superficially  resembles  physiological 
sleep.  However,  this  is  not  a  general  principle.  In  tne 
majority  of  persons,  particularly  in  those  who  arementally 
healthy,  the  effect  of  a  current  of  moderate  strength  is  ac¬ 
companied  by  unpleasant  sensations  which  prevent  the  advent  , 
of  sleep,  which  has  also  been  noted  by  V.  A,  Glazov  and  D. 

V.  Afanas'yev. 


In  connection  with  this,  V.  A.  Gilyarovskiy  expressed  the 
opinion  that  the  only  method  of  application  of  a  pulsating 
current-  to  the  central  nervous  system  of  man  which  Is  accep¬ 
table  can  be  considered  the  method  of  working  with  minimum 
current  strengths  which  do  not  produce  either  unpleasant 
sensations  or  convulsive  phenomena;  nor  signs  of  motor  exci¬ 
tation  nor  considerable  vegetative  changes. 

V.  A.  Gilyarovskiy  also  expressed  the  idea  that  the  effect 
of  a  pulsating  evirrent  cf  appropriate  frequency,  even  with 
a  very  weak  current  strength,  may  prove  to  be  effective  in 
producing  electrical  sleep  or  a  condition  similar  to  it. 

This  was  the  basis  and  the  premise  for  the  development  of 
the  method  called  electric  sleep. 

Therefore,  we. believe,  that  an  essential  premise  for  pro¬ 
ducing  sleep  by  means  of  an  electrical  current  which  most 
closely  approximates  the  physiological  is  the  complete  absence 
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of.  any  kind  of -sensations  disturbing;  the  paHent..^  Here,  the 
only  possible  -dosage  f pi*,  the  current  strength  is  the  thresh* 
old  at  which  such  sensations  appear.  '  The -met nod  which ‘we  -•••- 
have,  worked  put  is  also  . based,  on  . this  principle. 

Arbitrarily,  we  call  electric  sleep  or  a  condition  sittil'-  - 
lar  to  it  the  drowsiness  which  is  produced  after  the  pro¬ 
longed  effect  (sometimes  only  d\iring  subsequent  procedures 
rather  than  .during;  the  first)  of  a  current  which .In 
strength^  does  .not’  exceed  the  threshold 

sensations  occur,  that  is,  a  current  which  ifc  tts^streftgfch  r 
corresponds,  to  the  initial  phase  according  to  N.  M.  Li vent- 
sev * s. .ciassi'f ication^  presented  above .  v:  > ..  ; .. ;  •  ... ., 

J  Herein  :i‘Ies  the  ’diff  erencb  in  the'  methods  of  operation 
with' and  handling  of  the' concepts  of  ^elPctronarcosis^1  and__ 
“electric  sleep"  in  bur  investigation  from  those  in  the  works 
of  other  authors. 


It  seems , to  us  to  be  more  expedient  to  distinguish  these 
concepts  as  follows?  we  define  “electronarcosis  asanPbli- 
eatory .condition  produced  when  the  current  is  turned  on  and 
which  ' disappears  when  it  is  turhed  off ,  ..and •  .electric  sleep 
as  a  "condition  Of  sleep  or  transitional  states  close  to  it 
which  occur,  gradually  under  the:  Influence  of  an  electric  cur- 
rent  as  a  wouk .  r'riythniical  stimulus,  and  which  do  not  stop 
when!' the  current  is  turned  off, 


We  should  like  to  note  that  the  production -of -  sleep  under 
the  Influence  o.f  an  electrical  stimulation  of  certain  brain 
centers  rather^thkh^lectronarCo sis  was  accomplished  for  the 
first,"tiine'  experimentally  .by  Hesb.  (1929)  and  ,  then  by  0.  A. 
Mikhaleya,  Ye,  .'A. /  Moiseyev  apd ;A.  V ,  Tonkikh  (19o9) .  In 
these  ..experiments'  the  .drowsy  ‘  condition  and  sleep  were^  pro¬ 
duced'  by  means  of  stimulation-  Of  definite  portions-  of  -  the  n 
hypothalamic  area'1  with  ah'  electric  current  c  •  The'  experiments 
were  performed  on  cats  by  means  of  the  introduction  (through 
trephined  openings  in  the  vskull)  of  special  needle-electrodes 
into  appropriate  sections  of <  the  brain;,  which -needles  were 
insulated  throughout  { except'  at  the  ends)',  and  through  which 
the  current, 'was  passed,  .  /;.  ."  .'y  ,. ';  ^ 

.  When  the  current  acted  for  1%  to-2  minutes  different 
’  conditions  were  noted  in  the  .cats  --  from  drowsiness  to  deep 
eleep, .which:  lasted  from.  2p-  minutes*  to  one  hour.1  ;  -The-  lo - 
ca^izatlp^Of  the  eleqtrodes  was  af terwards  e stabli shed  at 
autopsy'," 


A.  M.  Zimkina  (1946),  utilizing  a  similar  method,  produced 
a  superficial  sleep  or  drowsy  condition  in  cats  by  stimula-? 
tion  of  the  cerebellum  with  the  electric  current* 

Hess  explained  the  ooourrehce  of  Sleep  in  these  experi¬ 
ments  by  the  stimulation  of  the  so-called  "sleep  center  by 
the  electric  current.  '  • 

Other  authors  have  associated  these  phenomena  with  stimu¬ 
lation  of  the  vegetative  nerve  centers  by  the  current,  as 
a  result  of  which  a  diffuse  inhibition  occurred  in  the  brain. 

I.  P.  P&vlov  in  his  report  "The  Sleep  Problem"  mentions 
the  experiments  of  Hess.  Here,  in  criticizing  the  theory 
of  "sleep  centers"  he  mentions  that,  in  his  opinion,  sleep 
in  the  experiments  of  Hess  represents  a  specific  case  of . 
sleep  produced  ref lexly  by  means  of  stimulation  of  a. defin¬ 
ite  area  of  the  nerve  tracts  with  the  current. 

The  method  of  electric  sleep  according  to  our  conception 
was  also  studied  and  used  in  subsequent  years  by  many  authors. 

In  studying  the  problem  of  the  utilization  of  electric 
sleep  for  the  treatment  of  patients  it  is  expedient  first 
to  analyze  the  observations  in  the  psychiatric  clinic  where 
it  was  first  used  and  then  those  in  other  clinics  where  this 
method  began  to  be  used  much  later,  after  the  accumulation 
of  sufficient  experience  in  the  application  of  electric 
sleep  in  the  psychiatric  hospital. 

After  us,  electric  •  sleep  was  first  used  in  the  psychiat¬ 
ric  hospital' of  the  Institute  of.  Physiology  imeni  I.  P.  Pav¬ 
lov  (Leningrad)  by  A.  S.  Chistovich,  who  confirmed  our  first 
observations  as  to  the  effectiveness  of  electric  sleep  in 
the  therapy  of  various  Initial  forms  of  mental  diseases. 

He  used  electric  sleep  with  considerable  effect  also  in  the 
treatment  of  alcoholic  narcomania. 

S.  D,  Rasin  and  R,  A„  Vernikova  (1952),  S.  D.  Rasln,  A. 

A,  Golubchik  and  G.  G0  Fabish  (1954)  from  the  department  of 
psychiatry  of  the  Institute  of  Clinical  Physiology  of  the 
Academy  of  Sciences  UkrSSR  are  utilizing  electric  sleep 
both  according  to  the  methods  developed  by  us  and  according 
to  the  methods  which  they  have  modified,  wherein  this  method 
is  combined  with  a  conditioned-reflex  sleep  elaborated  on 
the  basis  of  it.  The  authors  obtained  a  good  therapeutic 
effect  in  patients  with  psychogenic  reactions  and  exogenous 


psychoses  as  well  as  In  certain  patients  .with  schizophrenia . 

m  v  -Korkina  from' .the  psychiatric  hospitai.pf  the  Se-c.ond 
Mobmh  neilllx  institute  imeni ,H ,  I .  Pl»gov.  studied  Sleetrio 
sleep  treatment  of  various  forms  of  mental  diseases.  She 
observed  the. best  therapeutic  effect  in  the  reactive.  ahd 
asthenic -depressive  states : as  well; as . in  the  functional  pha 
of  schizophrenia.  ;  ;•••;•  :  V'  '  ■  ' 

M.  I.  Rybalfskiy  and  M.  A.'  Tltayeva  (Moscow  Oblast  Neuro- 
p  sychi  atric  Ho  spit  a  1  imeni  Yakoyl  eoko. )  in  the.  - 1  r  e  a  *  ment  ^of .. 
oatients  with  various  mental  dlseases.'.used  .electric  sleep  . 
both independently  and  in  combination  with  other  measures 
They  observed  the  best  ^therapeutic,  effect  -^n. pa tien.ts  with 
psychogenic  ..react  ions  The,;  authors  obtained,  a,  ^ehsficlsl  •• 
theraoetio  effect  -  also  f rpm  the  --.use.  of  prolonged  electric 
sleep  procedures -.(lasting,  up  to/three  to_four  hours) _  £  ~ 

t lent  s  with  considerable  ps.yehoir.otDr  excitation ,  (.In  part^of 
them . excessive  excitation  at  the  beginning  of  .the  procedure 
Was  eliminated  by  the  intravenous  -'injection  of  magnesium 
sulfate) . 

M ,  I .  Rybal :  skiy .  also  made  a  .study'  of  the  hi sto logic, 
changes  in  the  brains-  of  dogs  subjected  to  aj-hour. electric 
•  sleep  procedures^,  The  investigation, showed  that  even  suclr 
prolonged  inf luences  did  not  produce  any 

-in  the  brain-  with  the- insignificant  current  strength  required 
for  electric  sleep c  ‘  ■  •'  • 

Z  A .  Kirillova.  (Institute  of  -  Psychiatry  of  the -Ministry 
of  Health  V3SJR)-.  worked*,  out  a- method  of  combined,  application 

of  electric;  s.le,ep  .(prolonged  routines)  with  small_  doses  of. 

insulin.  •  Her  observations  showed  .  that  this  method  gives  a- 
good. therapeutic  effect  in.  schizophrenia  in  those  cases 
where  the: application  of  electric  sleep  alone  is  inadequate. 
..She  investigated  the;  dynamics  of  .higher  nervous  .activity  of 
the  schizophrenic:;  patient s  in  the  process  of  treating  them . 
with  electric  sleep.  >  -The  result  s  of  the  .investigations,^ 
showed  that  during  the  \  reatment  by  this  method  a  normaliza¬ 
tion  of  the  basic  nerve.  processes  in  the  .central .  nervous  sys¬ 
tem  occurs,  u'°  ’  V’.?  . 

.....  L . ••  V .  •Dyn'e.t.ska.y.a  ( psychiatric.  Clinic  of. .the  Perm  Medical 
Institute)  used.i electric  sleep  in  mental,  diseases.'  Sh® 
tained  the  best  therapeutic  effect  in  patients  witn  reactive 
conditions  and  the  astheno-depressive  syndrome.  In  schizo- 
phrenia  e  lectric,  sleep  gave  :a;  good  therapeutic';  effect  only 


in  the  initial  stages  of  the  disease.  In  the  hallucinatory- 
paranoid  type,  even  where  the  disease  was  of  considerable 
duration,  this  method  in' combination  with  other  measures 
gave  a  good  thebapeutid  effect,  ■' 

L,  V.  Dymetskaya,  studyihg  the  neuro dynamics  of  electric 
sleep  by  the  method  of  investigation  of  higher  nervous  ac¬ 
tivity,  established  three  degrees  of  depth  of  sleep;  drowsy 
state,  superficial  hypnotic  sleep,  and  deep  sleep.  The  re¬ 
sults  of  her  investigations  were  presented  at  the  loth  Con¬ 
ference  on  The  Problem  of  Higher  Nervous  Activity  of  The 
Academy  of  Sbiehces  HSSR  (1953)* 

D,  V,  Afaftas’yev  (Psychiatric  Hospital  of  the  L'vov  Medi¬ 
cal  Institute),  continuing  his  investigations  in  the  field 
of  electronarco sis,  began  to  use  the  method  of  small  dos¬ 
ages  of  the  current,  that  is,  electric  sleep.  The  author 
obtained  a  good  therapeutic  effect  from  electric  sleep  in 
patients  with  various  forms  of  neuroses  and  psychogenic  re¬ 
actions  as  well  as  in  morphine  addicts  during  the  period  of 
abstinence. 

In  1953,  Z.  A.  Kirillova,  A,  N.  Korganova  and  E.  Ya. 

Shuin1  (institute  of  Psychiatry  of  the  Ministry  of  Health 
USSR)  published  the  results  of  observations  on  the  effectiv  e- 
ness  of  the  use  of  electric  sleep  In  rheumatic  encephalitis 
(chiefly.,  the  choreic  form)  in  a  pediatric  psychiatric  clinic. 
The  authors  note  that  the  children  fell  asleep  rapidly  and 
deeply  and  were  very  enthusiastic  about  this  therapeutic 
procedure.  A  therapeutic  effect  occurred  most  often  In  the 
choreic  form  of  rheumatic  encephalitis  even  after  six  or 

seven  procedures  a  considerable  reduction  in  hyperkinesias 
was  observed.  The  clinical  improvement  was  accompanied  by 
a  normalization  of  metabolism  (if  the  metabolism  had  been 
disturbed);  normalization  occurred  in  any  case  but  somewhat 
later  in  the  treatment.  The  authors  also  studied  the  dynam¬ 
ics  of  higher  nervous  activity  of  sick  children  which  cor¬ 
responded  to  the  improvement  in  their  general  condition, 

L.  Ya*  Rabichev  (Perm  Oblast  Childrenis  Hospital)  used 
electric  sleep  effectively  in  the  choreic  form  of  rheumatic 
excephaliti3  as  well  as  in  a  number  of  other  nervous  dis¬ 
eases  of  children.  He  organized  a  city  clinic  for  the  treat¬ 
ment  of  children  by  electric  sleep  under  outpatient  condi¬ 
tions,.  ’  v. •  ' 

T.  A.  Diordienko  (Stavropol*  Oblast*  Hospital)  used  elec- 
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tric:  sleep  "With,',  beneficial',: result's  .in  patients  with  neuras¬ 
thenia  and  noted  a  reduct ion’  In  ' .the  '  o sci  11, at or  y  (arterial) 
Index  during  the.  procedure,  .  .;V-*  V  I/::.  ' .» ••  ;  :••• 

At  the  present  time,,  electric  sleep  ;is  being  used  success¬ 
fully  in  many 'psychiatric  hospitals,,  particularly  in  Moscow 
and  in  ..Mo skovskaya  .Oblast’ ,  Note  should  be  made  particularly 
of  the  favorable  experience  in  the  use  of  electric  sleep-  un¬ 
der  outpatient  conditions  (Neuropsychiatric  Dispensary  of 
the  Krasnopresnenskiy  and  Moskvoretskiy . Rayons,  of  Moscow) , 

In  1954,  N .  M.  iiiventsev,'  V.  S Vozdvizhenskaya  and-  A. •>. 

•  F,  Strelkova  .(Neurological' Clinic,  of  the  State  Institute  ; 
of  Physiotherapy)  published  ihe  results  of  their  long  exper- 

?lence  iri  .the' 'use  of  a  pulsating'. current  (electric  sleep)  in 
patients  with- the  sedudlae.  of  traumatic  injuries  of  the  brain 
without  organic  chahge.s'.in  the-  brain  in  the  last  period  :pf 
the  di seaoev  They,  observed  .a  stable;  effects,  headaches  dis¬ 
appeared  and  the  night  ’.a.  sleep .  .became,  normal,  •  which  had-con- 
stituted  the  main  complaints  of  the  patients,  Thereby^  itjhe 
examination;  of  electrical  activity  of  the  brain  and  motor  . 
chronaximetry  showed  a  normalization  of  the  functional- state 

of  the  brain,  '  .  V;; .  f  -  r-.;  ,. 

M,  Z.  Konovalova.  (Surgical.  Clinic  of  the-  Kazakh  Academy 
of  Sciences)  ;hhs.  Successfully  , used,  electric  sleep  in  the  con¬ 
cussion-contusion'  syndrome '  as.  a  result  of  acute  brain  trauma , 

A,’S.  Berkhon.  (Central  Scientific  Research  Institute  of •- 
Prosthetics  and  PrdstheSlS  Construction)  .used  electric  sleep 
In  local  and; phantom  pains  in  55  patients  with  amputated  ex¬ 
tremities  'a S'  v/e'll  a s.  in  a  number  of  patient s  with  indolent / 
ulcers  of  the '.’stumps,  ;  Beginning  .with  the  sixth  or  seventh, 
procedure  of  electric  sleep>.a  .considerable  reduction  was 
noted  in  the  pains  and  "ah  improvement  in  the  general  condi¬ 
tion,  in  approximately '70  percent  of  the  patients  at  the 
end  of  the.  course'  of  electric,  sleep .  (I6r20  procedures)  a  . 
•permanent  disappearance  of  the  pains  occurred  which  facili¬ 
tated  the  use  of  prosthe.ics,  A  prolonged  therapeutic  effect 

•  of  electric  sleep  after  a  more  'prolonged  course  of.  therapy 

( 24-30  procedures),  was.  Observed  also  in  patients  with  indo;- 
-.lent  ulcers.,  which  decreased,  considerably  in.  size  -and  in  .  >-. 
certaia  pa tie  n't s  completely  closed.''  ;,.  '.  :;  r 

Ye,  A,  Beyul  and  L,  F,  Limcher  (1954)  (Clinic  of  Thera¬ 
peutic  Nutrition  of  the.  Institute'  of  Nutrition  of  the  Acad¬ 
emy  'Of  Medical:  Sciences’  USSR)  published  'the  results  of . their 


first  experience  in  the  use  of  this  method  of  treatment  in 
combination  with  diet  ip  patients  with  hypertensive  disease. 
Electric  sleep  not  only  contributed  to  a  general  Improvement 
in  the  condition  of  the  patients  (elimination  of  headaches, 
normalization  of. night *s  sleep;  etc.)  but  also  produced  a 
stable  reduction  in  arterial  pressure  which  was  maintained 
for  a  long  time,  The  beneficial  effect  of. treatment  coinci¬ 
ded  with  the  normalization  of  electrical  activity  of  the 
bbain. 

V,  A,  Oleneva  from  the  same  therapeutic  nutrition  clinic 
oIl  the  Institute  Of  Nutrition  of  the  Academy  of  Medical 
Sciences  USSR  made  observations  on  the  use  of  electric  sleep 
in  25  patients  with  pronounced  clinical  manifestations  of 
peptic  ulcers  of  the  stomach  and  duodenum  (with  the  presence 
of  a  niche).  AH  the  observations  and  investigations  were' 
made  with  the  observance  of  an  ulcer  diet  according  to  the 
Byfctem  used  by  the  therapeutic  nutrition  clinic.  The  pa¬ 
tients  tolerated  the  electric  sleep  well;  in  seven  of  them 
sleep  occurred  promptly  after  the  apparatus  was  turned  off 
and  lasted,  on  the  average;  for  two  hours.  Certain  patients 
fell  asleep  from  3P  minutes  to  ono  hour  after  the  current 
was  turned  off.  In  eight  persons  a  drowsy  condition  occur¬ 
red  first  which  gradually  passed  into  sleep. 

Under  the  influence  of  electric  sleep  it  was  possible  to 
see  definite  beneficial  changes  in  the  condition  of  the 
neuropsychiatric  sphere  of  the  patient s«  They  became  calmer; 
an  alert  cheerful  mood  and  a  belief  in  their  final  recovery 
appeared.  The  vegetative  disturbances  (perspiration,  sali¬ 
vation)  and  the  hypo -hyperglycemic  syndromes  decreased.  Be¬ 
ginning  with  the  fifth  to  sixth  day  of  treatment  with  elec¬ 
tric  sleep  a  considerable  clinical  improvement  occurred  in 
the  majority  of  patients:  the  pains  and  dyspeptic  signs  dis¬ 
appeared,  the  tenderness  was  reduced.  At  the  time  of  dis¬ 
charge  the  pain  syndrome  had  completely  disappeared  in  all 
of  those  treated,,  However,  no  particular  beneficial  effect 
of  electric  sleep  on  the  healing  of  the  ulcer  could  be  noted. 

On  the  basis  of  his  observations  the  author  draws  the  con¬ 
clusion  that  electric  sleep  exerts  a  notable  beneficial  in¬ 
fluence  on  the  subjective  manifestations  of  the  disease  and, 
as  a  whole,  gives  a  better  therapeutic  effect  than  the  use 
of  differentiated  dietary  therapy  alone. 

Considerable  research  on  the  use  of  electric  sleep  in  the 
treatment  of  patients  with  hypertensive  disease  has  been  car¬ 
ried  out  by  0.  V.  Sergeyev  in  the  Institute  of  Therapy  of 


the  Academy  of  Medical . Sciences  US"SR'!p,  The,.pi‘elinjihkry  d4t!k,.i 
of-  this-'invastlgatioh'  are  presented  he3.ow; •  r..; 

The  effectiveness  of  electric  sleep  in  the  treatment  of 
patients  with  hypertensive  disease  has  been  studied  by. L. 

A.  S  t  udni  t  syna :  in  the  hospital  oftheStatelnstltute  of.,,..  . 

; physiotherapy i-  ‘  7  .  ;  -.  a  7: 

M.  V,  Russkikh  (institute  of  Neurology  of  the  Academy, of 
Medical  Science's  TJSSft)  ‘is.  losing  electric  sleep  iii  : the  .treat¬ 
ment  of  patients  with  neurosis  of  different,  types  as, Well. 
as  in  inspninia  which  does  not'  submit  to  ttherapy.  with  .any .  .  .  .. 
pharmacologic-  measure's^---;  r  /  -  •.■  •v:-  ;  - 

Electric  sleep  in  •certaln  'surgical  diseases  (gastric 
ulcer,  indolent  Ulcers,  etc,)  IS:  being  used  in  the  Institute 
of ' Surgery  of  the  Academy  ‘of v Medical  Sciences  USSR  iroeni  .  V. 

A Vishnevskiy ;  ’  - '  7  :'.7.7'  •. ;  -v  - 

An  investigation  of-  the  electric  sleep  method  is  also 
being  made  in  the  All-UniOn  Scientific  Research  Institute  .... 
of  Experimental  Surgical  Apparatus  and  Instrument  aria,.  |(  .  ... 

It  is  interesting  to  note  the  experience  in;  use  of  this  ‘ 
method  in  the  practice  of  rural  public,  health.  K.;  A.  IvanOy- 
Muromskiy  ahd  By  R.;.  Roytenburd  ’(1956)  published  data  , concern¬ 
ing  the  beneficial  therapeutic  effect  of  the.  use  Of .electric 
sleep  in  various  diseases,  particularly  in  the  pre-operative 
period,  in  the  practice  of  a  rural  hospital. 

In  recent  years,  works  have  appeared  on  electric  sleep 
in  the  foreign  press  also. 

In  1952,  Z.  Servit  reported  the  results  of  his  experimen¬ 
tal  work  in  the  field  of  electric  sleep  at  the  Physiological 
Congress  in  Prague.  Being  interested  chiefly  in  problems 
of  the  mechanism  of  action  of  the  current  he  performed  a 
number  of  experiments  on  animals.  By  means  of  local  anes¬ 
thesia  of  the  tissues  in.  layers  and  trephination  of  the  skull 
bones  he  established  the  fact  that  the  effect  of  the  pulsa¬ 
ting  current  on  the  brain  rather  than  on  the  peripheral  nerve 
receptors,  as  certain  authors  had  supposed  is  of  chief  impor¬ 
tance  in  the  mechanism  of  electric  sleep. 

In  subsequent  years  (1953-1956  Z.  Servit  continued  his 
investigations  in  the  field  of  establishing  the  physiologi¬ 
cal  nature  of  electric  sleep  and  using  it  clinically  for 


21 


various  diseases.  Similar  investigations  are  being  carried 
out  by  Ya,  Khadlik.  The  results  Of  these;  observations  have 
been  published  in  1956  in  Prague  in  a  collection  on  the  thera 
peutic  use  df  various  types  of  sleep. 

According  to  the  lhfo inflation  available  to  the  authors 
work  is  being  done  on  electric  sleep  in  Poland,  Rumania,  Bul¬ 
garia  and  the  German  Democratic  Republic .  . 

In  concluding  this  review  of  the  literature,  which  deals 
With  the  current  Bt'ate  of  the  problem  of  electronarcosis  and 
electric  sleep,  it  should  be, emphasized  that  the  study  of 
electronarcosis  was  an  essential  historical  premise  for  the 
development  and  clinical  adoption  of  the  method  of  electric 
sleep,  because  it  made  it  possible  to  establish  the  funda¬ 
mental  character  of  the  effect  of  the  electric  current  on 
the  central  nervous  system  when  currents  of  moderate  and  con¬ 
siderable  strength  were  used*  However,  further  study  of  this 
problem  has  shown  that  the  quantitative  alteration  of  the 
current  strength  alone  —  a  considerable  reduction  of  it  — 
can  lead  to  qualitative  changes  and  can  produce  a  condition 
very  similar  to  physiological  sleep  instead  of  the  forced 
pathological  condition  of  electronarcosis.  In  this  connec¬ 
tion,  the  teaching  of  I.  P.  Pavlov  on  the  nature  of  inhibi¬ 
tion  and  of  sleep  has  been  of  great  importance,  making  it 
possible  to  give  a  sound  basis  to  the  physiological  effect 
of  a  current  of  insignificant  strength,  which  underlies  the 
method  of  electric  sleep. 


;  -..CHAPTER  II 


Physiological-  Bases  For  the}  Method^  of  _gie6t^ip^  Sleepir 


In  studying  ..  -the  mechani  sm  of  occurrence  of  physioibgidal 
sleep  I.  P.  Pavlov  ascribed  considerable 'significance  to  the 
prolonged  effect  of.  monotonous:  indifferent;,  stimuli*  Thus, 
in-  lecturesvon  .the  work  .of  the-  cerebrum  I .  ’ P Pavlov  writes: 
i  "foreign  stimuli,  which;  may.  be.  .repeated  .without  .further,.cpn- 
; ’sequences:  :f or.  the;  animal  ..also  through  their  ,  own  effects  alone 
lead  to  the  development' of  an  inhibitory  condition  ini  the 
cortex".  (I.  P.  Pavlov.  '"Collection  of  Workb,1!  l'9^7V'yol 

IV,  p  99).  “  "  . “ 


."Prolonged.  stimulation: -of  the  same  points  in  the.  cortex 
leads  to  : a  very  .profound  inhibition  of  them,'  .Which,'  naturally, 
by  irradiating  vigorously.,  encompasses  .the  'c.erebral  hemis¬ 
pheres  and  descends  to  ..lower  brain  centers" .  f  (Ibid.,  ,p  221)  • 


"Further, ,it  is  generally  known  that  weak  and  monotonous 
stimuli  make  people  sluggish,,  sleepy,  and  some  actually  fall 
asleep".  (Ibid,,  p  327) .  .  ,V::  ..:  ;  ‘  • 


Therefore,  in  I.  P.  Pavlov’s  teaching  about  inhibition 
-and .  sleep  there  -is  ar  profound*-, physiological  .basis  for  the 
possibility  of  using  a  weak  electric  ..current  in  the  capacity 
•:of  an  indifferent  m9nptonouS'..rhyt'hmic.al  stimulus  in. Order  to 
produce  a.:  diffuse  iinhibition  of 'the.  cerebral  .cortex,  which 
changes  over  into  sleep.  This  possibility  has  been  shewn 
in  a  number  of  investigations  by  workers  in  the  laboratory 
Of  I,  P.  Bavlo.sr-i-v -i!  .U,  v  .. 

These  observations  -were  first  performed,  by  M.  N,  Yerofey¬ 
eva  (1912).  She  wrote:  "stimulation  of  the  skin  Of  a.  dog 
with  a  faradic  current  of  the  strength  (weak)  which  we  used 
.  possesses  a-  dual  effect,?  not,  only  is  a  conditioned  ;  salivary 
reflex  formed  in  respon  e  >to- it  but  It  also  produces a.. ?leep 
reflex".  .  . .  . . 


V..»,  Kv.-  Fedorov  (.1933)  .mentions  the  further  .observations 
of-  No :  A.,  Podkopayey;  and  L.  N„  Fedorov , in-  this  field,.'  In  Bum- 
,.marizing  the  .results -iOf  ,,the  data-  which  exist,  on.  this  problem 
as  well  as-  his  pvin;;  observations ,;.  he ..  virltesf,  "ThereTbre,  our 
experiments-'  show  .that . -a  .wgak;  electric',  stimulation:  of  the 
,.skin*..  which  is  adores aed  to  all  types  of  cutaneous'  sensation, 
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that  is;  tactile,  thermal  and  other  nerve  endings,  can  exert 
such  a  considerable  inhibitory  effect  pn  the  higher  central 
nervous  system  centers  (primarily,  on  the  cerebral  cortex) , 
that  afterwards  even  the  individual  components  of  this  com¬ 
plex  stimulus,  that  is,  stimulation  of  tactile  and  thermal 
nerve  endings  if  performed  at  the  kite  of  effect  of  an  elec- 
trio  current  acquires  a1- strong  soporific  effect  • 

In  the  physiotherapy  literature  there  are  indications 
that  the  effect  of  a  direct  electric  current  with  the  elec¬ 
trodes  arranged  transcerebrally  sometimes  produces  sleepin¬ 
ess.  A  pulsating  current,. which  possesses  a  stronger  physi¬ 
ological  effect  than  a  direct  current)  can  alBo  be  effective 
in  this  respect.  .  ' 

In  the  opinion  of  a  number  Of  research  workers  (A.  Ye. 
Shcherbak,  A.  R.  Kirichinskiy  and  others),  when  the  elec¬ 
trodes  are  arranged  transcerebrally  or  oculo-occipitally  the 
current  enters  the  skull  through  the  orbital  fissure  and 
the  foramina  in  the  orbits  as  well  as  through  the  thinner 
bones  forming  the  walls  and  base;  it  leaves  through  the  for- 
kmen  magnum  and  the  thin  cellular  bones  of  the  mastoid  pro¬ 
cesses.  This  is  the  best  method  of  bringing  the  current  in¬ 
to  the  skull  and  of  making  it  penetrate  into  the  brain  sub¬ 
stance. 

Our  investigation  showed  that  when  the  generally  accepted 
arrangement  of  the  occipital  electrode  is  used  beneath  the 
hairy  part  of  the  head,  a  considerable  portion  of  the  current 
branches  off  and  passes  through  the  soft  tissues  surrounding 
the  skull. 

An  arrangement  of  the  occipital  electrode  in  the  form  of 
a  split  plate  applied  directly  to  the  area  of  both  mastoid 
processes,  which,  has  been  adopted  in  our  method,  is  more  ef¬ 
fective. 

The  next  problem  in  the  method  was  a  choice  of  the  charac¬ 
teristics  of  the  pulsating  current. 

After  adopting  the  ocular-occipital  [the  literal  transla¬ 
tion  is  "orbito-occlpltal" )  arrangement  of  electrodes  as  the 
one  which  best  assures  the  possibility  of  maximum  penetration 
of  the  current  into  the  skull  and  after  taking  into  consider¬ 
ation  the  necessity  of  a  prolonged  effect  of  the  current  and 
attempting  to  reduce  the  electrochemical  influence  of  it  to 
a  minimum,  we  decided  on  the :  so-called  "pulsating  current  • 
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The  latter- consists  of  brief  rectangular: impulses  of  current 
seuartted  by > relatively-  long  pauses,  •  -The  current  increases 
toP its  maximum  value'  (amplitude )  alrooSt.  instarttaneousiy,  i 
very  briefly  ( thousandths  of  -a  second)  -at  this. £nnf. 

just  as  quickiy  drops,  to  zero.  Schematically  the  gr^ph 
the  current  is  sirtilar  to  that  shown  in  Fig.  1*  Thanks  to 
the  long  pause  between  the  impulses  the ^average  value  of  the 
Current^ strength  in  this  case  iB  hundreds  of  time; s  .1, ess^i bhan 
the- amplitude  of  the-  impulses. At.  the  same  tii me,. ftB^»J  °ee 
established  in  electrophysiology,  this^form  of^ the  cwrren 
possess  the • strongest  effect  on^nerve  structures .  However, 
•the ‘ frequency-  of  repetition  of  the  impulses  as  well  as  the 
duration  of  the  individual  impulse  should  correspond  to  the 
;  charaoter°6ftthe:  elebtricai'  excitability  of yavgiyen.i>erye 
structure,  or,  according  to  K.  Ye.  VVedenskiy  of  its  labil¬ 
ity. 

•  VN  Ye .  Vvedenskiy  studied1 : the 'lability;  of  the  peripheral 
"nerve  trurtks  in  detailV  for  which  he  established  an  optimum 
frequency  of  80-100  stimuli  par' second  (in  other. words>  cur- 
-  rent,  impulses) .  With  respect  to  structures  JjHe^centra 
nervous  system,  (according  to  his  expression,  ^}erv®  ' 

he  indicated  only  that  their  lability  is  considerably  less. 

In  addition,  it  is -known  that  the  rhythmical -nature^of  _  nerve 
processes  in  the  brain,  an  expression  of  which  is  constitu¬ 
ted  by  its  action  potentials,  ’may  be  changed  within  ye?y 
bread -limits,  -whereby  .  so-called  fast  _  waves  (30-J0.  cycles 
a  second  or  more)-  correspond  to  the  state  of 
while  low-frequency  waves,  :;on  the ; other  tand£  •  °  _ 2 

of  several  cycles  per  'second  (the  so-called  slow. waves  . 
and  a-waves)  correspond  to  the  state  of  inhibition  and  sleep. 

•  These  considerations',  tended  to  make  us  select  ,  relatively 
.low"; frequencie’s,; for  the  pulsating  current^.  During  the  course 
of  the  work,  in  investigating  the  effect  obtained  from  the 
action  of  pulsating  currents  of  different  frequencies,  we 
established  the  fact  that  in  this  case  individual  dj.ff.eren 
ces  occur,  and  the  best  method  Is  to  select  the  frequency 
experimentally  for  eaol.-’ patient  during  the  first  two  or 
three  procedures^;- Frequencies1  of  from  one  to  two  to  1°°-13° 

cycles  per  second  may  be  used  for  producing  electric  sleep. 

.  According  to  ouf  observations,  -the  best  effect  Is  obtained 
through,  the  utilization  of  frequehciea  within;  limits  of  from 
5  to  25  - cycles'  perf sdeond. ; .c: ^  ••  :  jj  ‘v; 

:  The  duration  of  the ' impulse'"  used'- was;:kepV‘ constant;:  (in 
.order  not  to  complexify’ !  theapparatus-  with  regulating  instru- 
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oTssa 

second.  Longer  impulses  produce  unpleasant  sensations,  and 
shorter  ones  are  hot  very  effective* 

wo  consider  the  effect  of  a  weak  current,  the  upper  limit 
of  !hich  is  the  threshold  at  which  restlessness  or  unpleas- 
sensations  ocoS  in  the  area  through  ^“hhhe  current 
oasses  to  be  specif  ic  for  the  method  of  electric  sldejr 

iraitSmlned:1iitonrwhidhSdoeihiotiiroduie°inrunpleasant 

is 

vant  of  sleep  This  threshold  current  strength,  naturally, 
Ifregulatef individually  not  only  in  each  patient  but  also 
in  each  procedure. 

The  principal  characteristics  of  the  current  used  in  elec¬ 
tric  sleS  are  the  following:  a)  a  pulsating  current  of  re c- 

tangular  shape;  b)  frequency  of  impulses  from  5  to  25  cycles 
ver  second  (within  broader  limits  from  1  to  130  cycles  P®? 
second):  c)'  the  duration  of  the  impulses  in  constant  within 
limits  of  0.3-0. 5  meter/second;  d)  the  current  strength  i 
regulated  individually  in  each  procedure. 

A  pulsating  current  of  such  a  character  may  obtained 
by  means  of  various  electron-tube  (raaio  tube)  systems. 
Therefore,  at  the  present  time  various  organizations  are 
producing  various  types  of  apparatuses  whJ;Jhf^vJ  a Xic 
ting  current  with  characteristics  necessary  for  electr  c 

sleep* 

Below,  we  are  describing  the  apparatus  developed  ®ur 

participation  and  produced  by  the  experimental  workshop  of 
the  State  Institute  of  Physiotherapy. 

During  the  process,  of  spread  of  the  method  of  electric 
sleep  and  the  accumulation  of  experience  the 
the  apparatuses  was  changed  somewhat,  although  the  main  cur 
rent  characteristics  remained  unchanged. 

While  we  are  omitting  a  description  of  our,flrst  appaJa“ 
tus°s  (see  first  edition) ,  we  are  presenting  diagrams  and 
a  description  of  the  arrangement  U" 

ses  which  were  produced  in  1950 -1951,  1952-1953  and  195^ 

1955  by  the  workshop  mentioned  above.  The  lay°uts  ofJ 
apparatuses  are  similar  in  principle  and  are  different  only 
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in  a  part  of  the- regulating  and  measuring  devices.  All  the 
apparatuses  are  arranged  so  that  they  allow  the, possibility 
of  carrying  out -.therapeutic'  procedures  simultaneously  on 
four  patients.  •  As -the-  practice ‘.of  using  the  apparatuses  has 
shown,  .this,  is  the  most '  convenient,.  Thereby,  electric'  sleep 
is'  carried-  out  in  a  three -four-bed  ward;  oh  all-  the  patients 
simultaneously,  :  -  •  :■  •• . 

The  basis  of  the  circuit  of  the  apparatus  Is- a:  .blocking 
oscillator  which  is  represented  by  a  self-excited  relaxation 
type  oscillator,  without  tuned  circuits  at  the  plate  and 
grid  circuits,  and  with  a  strong  feedback.  M}£  distinguish¬ 
ing  characteristic-  of  the  .blocking  oscillator  is  the  -fact  • 
that,  because  of  strong  coupling  of  the  plate  and  grid  cir¬ 
cuits,  and  with  a. strong  feedback.  The  distinguishing  char¬ 
acteristic  of  the .  blocking  oscillator  is  the.  fact  that ,  be¬ 
cause  of  strong  coupling  of  the  plate  and  grid  circuits;.. the 
processes  of.- increase:  and  decrease  Of  the  current  in  the 
plate  circuit  are  of  quite  an  abrupt  nature.  •  As-,  the  result 
of  this,  the  blocking  oscillator  is.  used  in  the  circuits  for 
the  purpose  of  obtaining  brief  impulses,  of  rectangular  shape. 
The  blocking- oscillator,  in 'this  case  has  advantages  over  a  - 
multivibrator  (another  widespread  system  for  obtaining  brief 
impulses)  because. of  the  great  "porosity"  of  the  current,  -• 
that  is  the  low  frequency  with  the  small  duration  of  the  im¬ 
pulses,.  \  '•  ;•  . 

The  layout  of  the  apparatuses  released  in  1950.-1951  (Pig. 
2)  consists  of  four,  independent-  blocking  oscillators  .consti¬ 
tuted  by  6n8  tubes  and  fed  by  a  common  rectifier. 

The  6n8  tube  '(3) /consists  of  twin  tr lodes.  One -half  of 
the  tube  (one  triode)  serves  as  the  blocking  oscillator  pro¬ 
per;  the  other  half  of  it  (second  triode)  is  used  as  an  out¬ 
put  amplifier. 

An  interelectrode  transformer  (15)  is  hooked  up  in  the 
plate  circuit  of  the  blocking  oscillator;  this  transformer 
has  three  windings:  plat  .,  winding  .of  .the  blocking  oscilla- A 
tor,  and  grid  winding  of  the  amplifier.  The  plafe  winding 
is  hooked  up  to  the  positive  pole  of-  -the  feed  voltage.  -  A 
condenser  (l 6)  is  hooked  up  in  series  with  the  grid  winding  ; 
of  the  blocking  oscillator;  a  leak,  resistance  (;14)V.  made  in. 
the  form  of  a  potentiometer,  serving  for  the'  regulation  of 
the  frequency  of  the  impulses,: generated-  by-  the'  blocking  , os¬ 
cillator,  is  hooked . up  in  parallel. with  the  grid.  The  time 
constant  of  the  iinpul  se  ( abqut :  .0 5  me  ter/second)  is  oondi- 
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tioned  by  the  parameters  of  the  blocking  oscillator. 

Impulses  from  the  blocking  oscillator  are  fed  to  the  amp¬ 
lifier  grid  by  mfeanB  of  the  third  winding  of  the  interelec-  • 
trode  trahsformei*;  An  output  dota.ttf  oiling  potentiometer  (10) 
is  hooked  up  into  the  plate : circuit  of  the  amplifier.  A 
bias  resistor  (13)  and  a  bridging  capacitor  (17)  ai*e  hooked 
up  into  the  cathode  circuit  of  the  amplifier. 

In  addition,  an  independent  bias  is  fed  to  the  amplifier 
grid  through  the  resistor  (12), 

For  the  purpose  of  regulating  the  operation  of  the  cir¬ 
cuits  and  for  indicating  the  frequency  of  impulses  a  6E5 
tube,  the  so-called  "magic  eye,"  is  hooked  up  to  the  ampli¬ 
fier  grid.  The  tubes  are  connected  through  twin  rectifiers 
(2),  The  entire  system  is  supplied  by  a  vacuum  tube  recti¬ 
fier  (4)  and  is  connected  to  the  city  power  supply. 

The  external  appearance  of  the  apparatus  is  presented  in 
Fig.  3 o  On  the  control  panel  there  are  a  power  switch  (5) 
and  four  control  compartments  corresponding  to  the  four  chan¬ 
nels  of  the  apparatus.  In  each  compartment  there  are  the 
following  from  above  down:  the  eye  of  indicating  lamp  (l) 
potentiometer  knob  for  controlling  frequency  (2),  output 
potentiometer  knob  (3)  and  terminals  for  attaching  the  leads 
from  the  electrodes  (4). 

We  are  presenting  the  specifications  of  the  composite  parts 
of  the  layout  in  Fig,  2. 


No  on 
the 
dia¬ 
gram 

Name  of  Part 

Type,  Electrical  Data 

1 

Tube. . ..... , . ....... 

..  635 

2 

Tube . . 

. .  6Kh 6 

3 

Tube ................ 

..  6n8 

4 

Tube. 

..  5?s4s 

5 

Power  transformer... 

,.  100  watts,  250  volts 

6 

Filter  choke,...,,.. 

7 

Switch. ............. 

8 

Condenser. .......... 

..  KE;  10  microfarads,  500  volts 

9  ' 

Fuse. ............... 

, .  0,25  ampere 

10 

Potentiometer . . 

_  wire  wound:  3000  ohms 

[continued  next  page] 
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vThe  -apparatuses  which  were  .put  out  in  1952-1953  were  pup - 
plied  with  an  oscillotron,  for  the  direct  measurement,  of  the 
’amplitude  values  of  the  current  impulses  during  the  proced¬ 
ure.  .The  measurement  of  the  current  strength  during  the 
procedure  is  particularly  Important,  because  at  ,thi.s  time  . 
the  patient  is  sleeping,  and  it  is  not  possible  to  judge  the 
current  strength' by  his  sensations .  The  oscillotron  is  adap¬ 
ted  for  the  measurement  of  voltage.  However,  in  this  case 
specifically  the  current  strength  should  be  measured,  because 
wher  there  is  a  poop  contact  between  the  electrodes  and  the 
patient's  skihrthe  voltage'  at  the  electrodes  may  remain' un¬ 
changed,  whereas ■ the  current  passing  through  the  patient  may 
be  either  considerably  weakened, or  even  completely  absent. 


•  .  ’  it  .» 

The  following  system  is  used" fdf  measuring  the  current ' 
strength  by  means  of  ..the.,  oscllldf  fori...  A  resistor  of  defin¬ 
ite  magnitude  is  connected  in  series  to  the  patient’s  cir¬ 
cuit  (more  accurately, -into  the  Circuit  of  the  output  termin¬ 
als  of  the  -apparatus).'  The  voltage ’drop  created  in  it  (which 
is  directly  proportional, ,td  the  current  strength  according 
to  Ohm ’  s  ’ Law }.  ,is  measured  by  the  oscillotron. ....  Such  a  system 
makes  it  possible  to  utilize  a  single  tube. for  the  measure¬ 
ment  in  all  four  channels  of  the  apparatus. '  The  measuring' 
circuit "of -  the  'resistor  in  each  channel  is 'connected  to  the 
oscillotron  by  means  of  a  special 'switch.  Luring  the  pro-, 
cedure  the  o scillotron.  is  sequentially '  switched  into  all 
channels  periodically  every  10 -15 •’ Minute and,  therefore, 
the  current  strength  is  regulated  in ‘them  periodically. 

The  oscillotron*  is  ;used  without  *  time  ’  scahnihg,:of  the;  impul¬ 
ses,  which '  cOnsid.erqbl jr  simplifies  ‘  the  System  for  connecting 
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it  up.  A  scale  is  affixed  to  the  oscillotron^ screen,  and 
on  it  a  beam  of  light  Indicates  the  current  strength  as  the 
amplitude  value  of  the  impulses. 

The  main  electrical  circUitfe  of.  the  apparatus  are  presen¬ 
ted  in  Fig.  4.  Xn  the  p&K*t  .  Which  generates  the  pulsating 
current  the  layout  is  similar  to  the  preceding  one,  with 
the  exception  of  the  fact  that  the  interstage  transformer 
of  the  blocking  oscillator  has  two  windings.  The  negative 
lead  in  the  circuit  is  not  grounded  to  the  chassis.  There 
are  no  indicating  lamps  in  the  system*  A 
constant  value  for  the  measurement  of  the  current  strength 
is  hooked  up  into  the  output  circuit  of  each  channel  of  the 
apparatus. 

The  oscillotron  is  fed  by  an  individual  rectifier  through 
an  appropriate  system  of  voltage  divider  resistors,  The 
measuring  circuits  from  each  channel  are  connected  to  the 
oscillotron  through  a  switch  (29)  and  an  amplifying  circuit. 

We  are  presenting  the  specifications  of  the  parts  in  the 
layout  of  Fig.  4. 


Nos  on 
the 
dia¬ 
gram 


Name  of-  Part 


Type,  Electrical  Data 


Tube  * . , . , ...... .......  5Ts4S 

Tube 6n8 
Filter  choke 

Power  transformer o „. , .  100  watts 

Twin  rectifiers,....,. 


Resistor 


«  »•<>«••«  + 

•  •  #  •  • 

«  t  •  e  0 

*  0  *  o  o 

•  '#••• 

o  •  •  •  • 

•  •  9  •  • 

•  •  9  1  • 

•  •  •  *• 

9  9  9  9  9 

•  ♦  •  •  V 

9  •  *9  9 

20,000  ohms,  2  watts 
300,000  ohms,  0.25  watt 
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Nos  on 
the 
dia¬ 
gram 


Name  of  Part 


Resistor. 

Condenser 


Condenser i 


Condenser 

Condenser 

Condenser 


Condenser .  • . 
Po  tent iome ter 

Potentiometer. . . . 

Transformer  for  oscil¬ 
lotron  feed. . o •••••• • 

Switch  with  five  posi¬ 
tions..  ......... . 

Electron-beam  tube .... 


Type,  /Electrical  Data 

60,000  ohms,  0.25  watt 
Electrolytic?  10  microfarads, 
450  volts 

Electrolytic?  10  microfarads, 
150  volts 

Paper  0.1  microfarad,  250  volts 
Paper  2,500  micromicrofarads, 

■  "400  volt  b 

paper  O'.Ol  microfarad,  1000 
volts 

Paper  0.5  microfarad,  400  volts 

Omega?  5  megohms 

Wire  bound,  3,000  ohms,  1  watt 
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In  comparison  with  the  preceding  layout  the  following 
changes  were  made  in  the  layout  of  the  apparatuses  put  ou 
in  1954-1955  and  shown  in  Fig.  •  The  blocking  oscillator 
has  been  made  common  to  all  four  channels.  The  measuring 
circuits  have  been  hooked  up  to  the  oscillotron  through  a 
transformer  (32).  Capacitors  (31)  have  been  hooked  up  into 
each  channel  at  the  output  erminals?  these  elements  protect 
the  patient's  circuit  against  the  direct  component  of  a  cur¬ 
rent  which  may  arise  in. the  event  of  any  injuries ■ to  the  com¬ 
ponent  parts  of  the  apparatus.  A  voltage  regulator  (oj  has 
been  hooked  up  in  parallel  with  the  output  terminals,  pro¬ 
tecting  against  the  possibility  of  an  increase  in  voltage 
in  the  patient's  circuit  also  in  case  of  any  accidental  dam¬ 
age  to  the  apparatus,  . 

We  are  presenting  the  specifications  of  the  parts  for  the 
layout  shown  in  Fig.  5.  . 
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No  a  on 
the 


gram 

Name  of  Part ' 

.  «  -  .  <r, 

T  ■ 

Tube . 

2 

Tube  •  •*<>•••0 

'Power  transformer. . ... , 

4  .  . 

Transformer  of  block- 

ing  oscillator....:.... 

5 

Resi  stor,-;  variable ..... 

6 

Resistor. , . .  ,-v. . .  o .  • . . 

7 

Capacitor. .... 

•  8 

Voltage:  r egula tors . . . 

.  9 

\  ..  ■ 

Capacitor. .... . . ....... 

10 

Resistor . . . 

11 

Resistor . . . 

12 

Resistor.  .  „ . . 

13 

Filter  Choke . 

14 

Resistor. . . . . ... . .  • 

15 

Resistor.............. 

16  . 

Capacitor . . . 

17  '• 

Capacitor,, ♦ . . . . ...  • . . 

18  :  • 

Resistor  .  .V.  . . ... ...... . 

19 

Capacitor.  V, . ,  .  V . , . . 

20... 

'Resistor,  variable ... . 

.21 

Re sistor ,  Variable.;. . v 

22 

Resistor,.’  variable. , 

23  ; : 

.Resistor,  variable. . . . 

,24 

Electron  beam  tube . . * • 

25  " 

Switch  with  five  posi- 

1 3-011 S  «.  p«ooo*oocooeo«* 

26 

Switch  with  seven  po-  ; 
sitions . . 

27 

Toggle  switch . . 

28 

Voltage -changer  switch 

29 

Fuse  . . a*. 

30 

Neon  tube . 

31 

Capacitor 

32 

Pulse  transformer 

Type ,  Electrical  Rata  ; 


^SP-i/  '4/700  ohms'' ; 


volts  "  *•  " 

SG-2S  ....... 

.Electrolytic,  10  microfara,ds, 
450  volts  '  '. 

VS,’ O.25,  10,000  ohms 


VS-1,  50,000  ohms 
VS -0.25,  500,000  . 
KBG,  1  microfarad. 
KS0-3, :  20:0  microm 
1,000  volts 
VS-1,  100,000  ohm 
-KS0-13,  10,000  mi 
1,000  volts 


2  amperes'-  .:  ;•••. 

MN-7 

KBG  0.5  microfarad-500  volts 


An  external  view  of  the  apparatus  is  presented  in  Pig.  6. 
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in  the  middle  of  it,  in  the  upper  part  of  »e  control  panel 
is  located  the  screen  of  the  oscillotron.  To  the  rigm;  x 
it  the-  oscillotron  switchi  to  the  left,  the  knob  of  the_im- 
oulse  frequency  regulator; u  'the  output  potentiometers  and 
?e»tnafs  ?o?  attachment  of  the  leads  from  the  electrodes 
ar£  placed  below  them.* 

The  stepwise  regulation  of  the  frequency; simultaneously 
in  all  the  channels  of  the  apparatus  made  ^  P°sai^;*  Jg  • 
simplify  the  latter  considerably}  ®d- 

“SSL1; 

regulation,  that  is,  with  individual  blocking .oscillators 
inSthe  circuit  of  each  channel.  Otherwise,  their  layouts 
correspond  to  that  presented  in  Fig.  5. 

The  electrode  set  for  electric  sleep  consists  of  an  ocu- 
lar  and  occipital  electrode.  The  ocular  electrode  (Fig.  7) 
consists  of  an  elastic  belt  (1)  with  two  bands,  in  which 
there  is  a  slot  for. the  bridge  of  the  nose  and  to  which  two 
plastic  rings  (2)  have  been  attached  at  an  ?i8“ 

tance  from  each  other.  The  contact  portions  of  the  elec 
trodes  (3)  are  attached  to  the  latter-  they  are  made  of  a 
thin  plate  of  stainless  steel  having  the  shape  of  small  cups 
into  which  loose  cotton  tampons  moistened  with  water  or  phys¬ 
iological  solution  are  placed.  The  cotton  is  in  contact  with 
the  skin  of  the  closed  eyelids  and  serves  as  a  conductor  for 
the  current  from  the  metal  parts  of  the  eJecJf°Jef* 
ends  of.  a  soft  split  lead  (4),  by  means  °f"hichi*e  elec¬ 
trode  is  attached  to  the  apparatus,  is  soldered  to  the  lat- 

ter. 

The  occipital  electrode  is  split;  it  is  applied  to  the 
skin  in  the  area  of  the  mastoid  processes,  that  is  benina 
the  aural  conchae  below  the  midline  of  the  latter.  Each  por¬ 
tion  of  this  electrode  consists  of  a  small  lead  plate  ox 
oval  shape  (5)  and  has  been  placed  in  a  recess  of  a  special 
ear  cap  (6).  Loose. cotton  tampons,  also  moistened  with  water 
or  physiological  soluti  on,  are  applied  to  the  Pla$eOno^e 
recesses  of  the  ear  caps;  the  ends  of  a  split  lead  (7)_are 
soldered  to  the  plates  for  the  purpose  of  attachment  of  the 
electrode  to  the  apparatus.  The  occipital  electrode  holder 
consists  of  a  rubber  band  which  is  attached  to  the  head  by 
three  small  straps;  the  latter  are  fastened  in  the: parietal 
and  occipital  areas  and  under  the  chin  by  means  of  buckles 
■  and  studs.  -!;  ■  ■■"  ■  -  -  - 


The  electrodes  " are  .'applied,  to.  the '.he ad  and  fastened  in  - 
such  a.. way.  as  to  insure  their  complete -contact' without' trou¬ 
bling  the  patient  through  the  very-tight •application  Of,- 
straps,  or-^bahds.  (Fig,  '8j  .  •  During  .prolonged 'procedures-  the 
cotton,  tampons  which 'have-  been  applied  under  the  ocular- and 
occipital  electrodes  are  moistened  with  water  or  physiologi¬ 
cal  solution  (through  special  openings  existing  in  the  elec¬ 
trodes  themselves)  by.  means  of  a  pipette  every-  20-30  minutes 
The- lead  for  the  ocular  electrode  is  attached  to  the  negd- 
.  tive  (minus)  terminal  of  the'  apparatus;'  that • from  the  oecipi 
tal  lead,  to.  the  positive  (pins)  terminal . : ■  •'  !.jJ- 

.  It  should  be  .kept  in  .mind  that  the  therapeutic  effect ''Of 
the  procedure- depends  tota  considerable  degree  on  the  proper 
application  of  the  electrodes, , their  adequate  moisture -and 
their  constant  good  contact-  with  the  skin  throughput  the  en¬ 
tire  .procedure -  regardless  of  the  -  position  of  the  patieht 1 s 
head*  ’If L the- patient  complains  of  a  sensation -of  pressure 
any -  place  during  .  the  application  of-  ;the -'electrode's '  the  posi¬ 
tion  of  the  ocular  or  occipital  bands  needs  to  be"  changed 
•  and  the  complete  comfort  of  the  patient  assured,  •  ; . 

Af  ter  the  application  of.  the  electrodes  and  af  ter  ;the  'at¬ 
tachment  of.  them  to  -the  apparatus  'preparation  is  made  for-' 
switching  :•  on.  the  current,  -;  ■  : :- 

First  the  necessary  - frequency  of  the  pulsating  current 
is  e  stabli  shed  „•••:.  .This  is  do  he"  by. imeans  of  the  appropriate 
knob  on  the  : control  -panel  of  the;  apparatus  which  is  set’  at 
an  appropriate  division  .on  the -'scale.  The  frequency  which 
is  most  effective  in  putting  the  patient  to  sleep  is  deter¬ 
mined  at  the  time  of  the  initial  procedures,  and.  it  is  ^main¬ 
tained,  subsequently .  i  Switching  on  the  current  ana  the  regu¬ 
lation  of  a  .suitable  strength  of  .it  'is  carried-  out  by  means 
of  .  turning-  the.  knob:  of  the  control  potentiometer  in' the  ap¬ 
propriate  "channel":  .of  the- apparatus,  • 

-  The  .strength,  of  the . pulsating  current-  in  electric  sleep' 
is  regulated  in  accordaiile :  with  the  patient's  -Sensations, 
With  proper  application  of  .the,-  electrodes  the  sensations'-'  ■ 
from  the .passage;.  of.  the  pulsatile  current  are  localized  in 
the  depth > of- .  the  orbits':  and  have,,  the-  nature 'Of  "vibi-rations; " 
: tapping,^  ;' "pressure,  M.r  et.  cetera?.  ;  For  the  best  therapeutic 
eff.ec t  it  .is  d.e sirable:  to-  make  use  ‘  of; -the  -  great e st  possible 
current  strength,  :However,-.iit  ' should  hot- 'produce'  any  un-  : 
pleasant  sensations  in  the  patient  (if  unpleasant- sensations 
occur  in  the  bones  of  the  occiput  or  face  the  positions  of 
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the  electrodes  should  be  checked)  .  The  strength  of .  the  pul¬ 
sating  current  Is  expressed  in  microamperes;.  The  amplitude 
value  of  the  impulses  is,  measured  by  means  of  the  oscillo¬ 
tron,  and  they  amount,  on  the  average,  to  10-15  ma.  Through¬ 
out  any  one  operation  the  current  strength  should  be  main¬ 
tained  constant  or  even  increased  somewhat.  An  insignifi¬ 
cant  increase  in  the  current  Strength  id  expedient  with  the 
performance  of  each  subsequent  procedure  (without,  however, 
altering  the  main  condition  ~r  the  absence  of  unpleasant 
sensations) , 

The  current  strength  is  Judged  by  the  light  beam  on  the 
screen  of  the  oscillotron,  which  first  should  be  switched 
over  to  the  appropriate  channel.  After  establishing  the 
necessary  current  strength  the  oscillotron  may  be  cut  out 
(or  switched  over  to  another  channel) .  During  the  procedure 
the  oscillotron  is  repeatedly  and  periodically  (every  10- 
15  minutes)  hooked  up  to  the  channel  regulating  the  current 
strength.  If  the  latter  has  decreased  it  should  be  adjus¬ 
ted  by  the  potentiometer  or  the  electrode  padding  should  be 
moistened  again.  Before  moistened  the  latter  the  current 
strength  should  be  reduced  somewhat. 

In  subsequent  procedures  (beginning  with  the  fifth-sixth), 
when  a  conditioned  reflex  for  sleep  has  been  elaborated  in 
the  patients,  the  current  may  be  turned  on  for  a  shorter 
time.  At  the  end  of  the  procedure,  usually  after  the  patient 
himself  has  awakened,  the  electrodes  should  be  removed.  There 
by  the  patient  should  be  warned  not  to  look  immediately  at 
the  bright  iight,  because  his  eyes,  after  being  closed  for 
a  long  time,  adapt  only  gradually  to  the  bright  light. 

Certain,  patients  mention  that  during  the  first  few  moments 
after  the  ocular  electrodes  are  removed  they  "see  indistinc¬ 
tly".  This  is  associated  either  with  too  sharp  a  transition 
to  bright  illumination  or  with  the  entrance  of  water  or 
physiological  solution,  with  which  the  electrode  padding  is 
moistened,  under  the  lids.  This  situation  rapidly  disappears 
in  all  cases,  and  no  procedures  are  required. 

An  obligatory  condition  for  the  successful  administration 
of  electric  sleep  is  the  comfortable  position  of  the  patient. 
He  should  be  told  that  his  position  may  be  changed  and  that 
he  should  make  himself  as  comfortable  as  possible. 

Under  outpatient  conditions  the  procedures  may  be  per¬ 
formed  on  a  soft  couch.  The  patient  should  have  any  tight 


clothes-  removed,  and -.should  ibe;  well  .covered-  with  a  blanket,. 
The  urinary  .bladder,  should  be  emptied  before  prolonged  pro-- 

ceduresi.',  m-;:  •  ••  :  ;  .  -  .:•••:  ;;  f.  ;--;v 


Vln*  hospitals*  the  procedure  i s  -performed  in  .bed, : ,  The-  pa¬ 
tient  undresses  and.  lies.,  down  as  though  for.  his  night's  sleep* 
Usually,  electric  sleep  is  administered  simultaneously,  to  a 
group  of  patients,  in  a ■ separate  half -darkened  ward..  .  Complete 
quiet  must  be  observed  In  the  ward-  where ,  the  treatment  is  ; 
being  given  as  well  as  in  adjacent  rooms*  . 


The-  ward  in  which  the  electric  sleep  is  being,  adminis¬ 
tered  should  be  serviced,  by  :a  nurse  whose  duty  it  i-S:  to  ob¬ 
serve.' the  operation  of  the  apparatus  and  the.  sleep  of- the  • 
patients,.  In  exceptional. -.cases,  a  qualified:  and  appropriat¬ 
ely  instructed  orderly.  may.  bq;. appointed  to  watch  the  appara¬ 
tus  under,  conditions.. that;  the  patients  .be  periodically 
c.heoke.d  by;  a  nurse; , or  a  .physician.  For. .the  first  procedure, 
the  application  of  the  elec.tr odes.. and  the.  regulation,  of  the 
current-  strength  may.  be.,  entrusted,  only  to  an  appropriately 
trained. ourse.  ..  . 

The  procedures  are  usually  conducted  every  day  between 
breakfast  and  lunch..-  Their  duration'  varies  within,  broad 
limits  and  depends,  on  the  nature  of,  the  disease'  and  the 
characteristics  of  the  patient ' s- nervous  system.  Thus; : for 
example,  in.  the-  treatment  of  patients  with  traumatic  disease 
.  of  the.  brain.,  (sometimes,  .•hypertensive'  disease)-,  particularly 
whe.n  they  have  headaches,  -  increased  irritability>  et  cetera, 
the-use  of  the  apparatus  is,, -limited  to  -4-0  minutes-one  hour. 
The  average;  duration.-.of  the  treatment,  is  1v2'2  hours,  and  •• 
in  certain  neuropsychiatric  diseases,  to  three  or  four  hours. 
At  the  end  of :  the.;  procedure,  .that  .  is,  after  the  current  has 
been  turned  off,  the  patients  should  sleep  until  they  awaken 
spontaneously b-". 

.The.  problems;  of.  the  medical  indications  for  the.  use  of 
electric,  sleep-  are  pointed  out  below:.  In  view  of .  the  .  setting 
of  one  of  the  electrodes  in  the:  are  a  of  the.  ..eyes  and.  the 
passage  of  the  current  through  the  orbits  the  possibility 
of  administering  electric  sleep  when.:  there '  are  any  :  diseases 
present  in ■  this -area  should  be  ■  decided  ■  in.  conjunctloh  with! 

'  an  ophthalmologist.,;.;  •  J  •;  v-  ...  -  .;  .  ;  ::  I-::? ' 


'i', .  1.  Schematic  Diagram  of  Pulsating  Current  Used  in 
Electric  Sleep. 

,,  m,  abscissa  the  time  <t)  is  plotted;  on  the  ordinate, 
;'„o  instantaneous  values  of  the  current  strength  (X). 
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:v.  3.  General  View  of  the  Apparatus  for  Electric  Sleep  _ 
produced  by  the  State  Institute  cf  PhyaxCtnerapy  l.^)“l>^i 
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Main  Electrical-  Circuits  of  Apparatus  for  Electric 
Sleep  Produced  by  State  Institute -of  Physiotherapy 
19'»rl-19p9  (Explanation  in  Text  ) ... 
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it,.  7.  Set  of  Electrode. *1  for  Electric  Sleep  (Explanation 
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CHAPTER  III  ■  •'  ; 

A  Physiological  Characterization  .of.  Eleotrlo  Sleep, 

1.  The  General  Nature  of*  the  Conditioh  In  Electric  Sleep 


The  following  are  noted  in  man  during  the  administration 
of  electric  sleeps  when  the  current  is  turned  on  and  grad¬ 
ually  increased  in  strength  sensations  of  vibrations,  shocks 
or  formication  appear  under  the  ocular  electrodes  or  in  the 
depth  of  the  orbits;  these  sensations  increase  but  do  not 
reach  the  degree  of  being  unpleasant.  The  strength  of  the 
current  is  limited  by  the  presence  of  these  sensations. 

As  the  result  of  becoming  accustomed  to  them  these  sensa¬ 
tions  later  become  weaker 0  Gradually,  the  sensation  of 
heaviness  of  the  lids,  ideas  of  "going  off1  appear,  some¬ 
times  a  mild  dizziness  occurs,  and  a  drowsy  state  supervenes, 
which  gradually  deepens  to  the  degree  of  physiological  sleep, 
The  patient  is  in  a  calm  relaxed  position,  usually  on  his 
side;  the  respiration  becomes  deeper,  slower  and  more  regu¬ 
lar;  the  pulse  slows  up  by  several  beats  a  minute. 

The  current  strength  used  is  so  insignificant  that  no  un¬ 
favorable  reactions  are  produced  in  the  vegetative  nervous 
system  under  any  conditions,  nor  does  any  motor  excitation 
or  convulsive  phenomena  occur,  which  is  the  main  character¬ 
istic  of  the  method  of  electric  sleep.  The  depth  of  sleep 
corresponds  to  the  depth  of  physiological  sleep  and  varies 
in  the  same  patient;  sleep  usually  becomes  deeper  with  each 
successive,  procedure.  Waking  occurs  several  minutes  after 
the  current  is  turned  off,  although  often  sleep  may  last 
for  a  more  or  less  long  time  even  after  the  latter  is  turned 
off. 

Sometimes,  particularly  during  the  initial  procedures, 
the  patients  do  not  fall  asleep  nor  even  become  drowsy,  and 
some  of  them  fall  asleep  only  at  the  end  of  the  therapeutic 
procedure. 

The  character  of  the  reaction  to  the  effect  of  the  pul¬ 
sating  current  may  proceed,  in  general,  according  to  one 
of  the  following,  four  typessl)  without  any  visible  change 
in  the  patient's  condition;  2)  during  the  passage  of  the 
current  the  patient's  condition  does  not  change  or  only  a 
slight  drowsiness  is  manifested,  but  sleep  occurs  at  the 
end  of  the  procedure;  3)  during  the  entire  time  that  the 


current  is  working  the  condition  of-  drowsiness  is  present 
which  periodically  changes  into,  sleep;  4)  during  the  effect 
of  the  current. -a  -quite-,  deep 

after  the  current  is  turned  off  in  raarty. ^patients. 

For  the  purpose  of  illustration  photographs  of  certain 
patients  are  being  presented  during  the.  electric  sleep  pro- 

■  With  respect:  to  ithe  nature  of  the  condition  i'n  electric 
sleep,  the  following  may  be.  added  -to  what  has’  been  Ptate'd 
above,.  V,-/v  ‘  ■, '■ : 

1 ■  The '  absence  of  any  visible  Change  In  -the  pa-tfent’s 
condition 'is  noted  ;  mo  s t.  -'often  during'  the  initial  therapeu- 
tic  procedures-  when  the  patient  is  becoming  accustomed  to 
them,,’  is  watchful,  and  is  paying  attention  to  his  own-  sen-  ' 
sationS.  Many' patients;  without-  knowing  the  difference  in 
'  'principle  .(with  respect  to  current  '  dosage)'  between  electric 
sleep  and  >lectronarcosi3  arid  'electric  shock,  are  afraid 
of  unpleasant  occurrences*  et  cetera «  After  being  convinced 
that  they 'do  not  occur  they  are  reassured,  and  only  then" 
does  their  condition  change;  drowsiness  and  a  peaceful  sleep 
appears.  Certain  patients  do  not  fall  asleep  at •all  during 
the  use  of  the  pulsating  current,  ^  •; 

'  .  2„  As  a  rule,  in- parallel -with 'the  administered  electric 
sleep  .the  night J  s'  sleep  improves  and  becomes  normal  if  i^ 
has  been'  .disturbed;'  we1  have  not  observed  any  deteriorations 
in  the  night  *,s  sleep  after^  electric  sleep. 

3; '  ••For  ;the  ..'most  par. t ,  children  ’fall  asleep  even  during 
the  first  procedure  and  frequently  continue  to-  sleep:even 
after  the  current  has  been  turned  off .  .  ■ 


4.  In  certain  patients- -sleep  occurs  after  the  procedure 
and  falling  asle.ep  is  i distinguished  by  a  particular  refrac¬ 
toriness.,  :  ‘  '■  'v';  : 


Based  on  the  number  of  observations  in  which  various  con¬ 
ditions  of  electric  sleep-  occurred  two  characteristic  types 
of  ref  ractions  may  be  distinguished:  1)  •;  sleepiness  and 
drowsiness  during  -the  effect  of ;  the  current, ? and  - 2 ) 
lar  condition  which  passes  later1,  into  sleep.'  ’  ; 

t:  .  *  '  -  *  '  •  •  •  /"  *'•  "  ■  *•*  /.«'  '  ,  *  ■  *  >.  ■  -  •  !  ••  1  •.*?  T  r*.  *  • 
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The  nature  of  the .  readt iott  iri;  the  saime  pa tie'ht  during  • 
different  procedures'  ina y  change  "dep end ing  p riniar i  l:y  on-  the 
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circumstances  under  which  the  procedure  is  being  accomp¬ 
lished  as  well  as  oh  the  neuropsychiatric  condition  of  the 
pat>ient,  '  In  control  observations  it  is  difficult  to  check 
this,  but  prolonged  clinical  observations,  at  least  in  a 
hospital  for  mental  diseases,  convinced  us  of  the  fact  that 
the  therapeutic  effect  of  electric  sleep  is  not  directly 
connected  with  falling  asleep  under  the  effect  of  the  pul¬ 
sating  current. 

....  .  ...  i  '  . 

After  the  pulsating  current  procedure*  especially  when 
the  condition  of-  sleep  has  been  produced,  the  feeling  of 
well,  being  of  the  patients  Improves  and  a  feeling  of  alert¬ 
ness,  freshness  and  rest  occurs.  The  patients  become  more 
active  and  cheerful. .  At  first,  this  good  condition  is  mairi** 
tained  only  for  several  hours  after  the  procedure,  and  then 
it  gradually  becomes  persistent • 

Therefore.,,  the  basic  nature  of  the  reaction  after  elec¬ 
tric  sleep  should  be  considered  a  condition  which  is  clini¬ 
cally  expressed  in  sleepiness  and  drowsiness:  according  to 
its  physiological  nature  we  have  tentatively  classified  it 
among  the  so-called  "transitional”  states  between  waking 
and  sleep. 

In  defining  physiologic  sleep  as  a  process  of  diffuse 
inhibition, • I.  F.  Pavlov  said:  "We  have  established  the 
indubitable  fact  that  sleep  is  inhibition  which  develops 
throughout  the  cerebral  hemispheres  and  which  penetrates 
into  the  brain  to  a  certain  depth.  In  addition,  we  have 
had  the  opportunity  of  studying  also  intermediate  phases 
between  the  waking  state  and  complete  sleep  in  our  animals 
—  hypnotic  phases.  These  forms  appear  to  us,  on  the  one 
hand,  to  be  various  degrees  of  extension  of  inhibition, 
that  is,  a  greater  or  lesser  spread  of  inhibition  both  *  . 
through  various  parts  of  the  cerebral  hemispheres  themselves 
and  through  various,  brain  centers,  and  on  the  other  hand, 
various  degrees  of  intensity  of  iiihlbition  in  the  form  of 
different  depths  of  inhibition  in  the  same  areas".  (I.  P. 
Pavlov.  Complete  Collection,  of  Works,  Published  by  Acad¬ 
emy  of  Medical  Sciences  USSR,  1949,  Vo 1  III,  p  407). 

When  general  sleep  inhibition  had  encompassed  the  motor- 
kinesthetic  area  of  the  cerebral  cortex  but  still  left  the 
other  areas  of  the  latter  free  it. was  still  possible  to, ob¬ 
tain  salivary  conditioned  reflexes  to  auditory,  visual  and 
other  stimuli,  but  the  conditioned  motor  reaction  remained 
inhibited.  A  separation  of  the  secretory  and  the  motor  ... 
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conditioned  reactions  occurred,  as  was  noted  by  I.  P.  Paviov. 
^st  studied  of  the.. transitional  states'  is  hypnotic-sleep,  •  ... 

may  paas  Into  physiologic  sleep.  "  Iherefopc,  the  com¬ 
parison  of- electric  sleep  with  hypnotic  sleep  seems  Inter-  ; 

esting.  \ %  V  ‘ ;V V:-  •  ■  • 

As  .we  have  already  mentioned  above; ‘.•auri^^feleetric^s^p 

using'  the  ocularoccipital  arrangement,  of 

current  enters  the  brain  mass  chiefly  through  the  thin  baie 
walls  and  openings  in  the  orbits,  and  leaves  through  the  ^ 
cellular  .bones  o.£  the  mastoid;  processes  rand^possibly,  . 
through  'the  foramen  .magnum;  Thereby,  -  ^ 

of  -the  current  .encompass  the  brain  stemOsubcortibal-  a  • 

most  intensively',  everting  a  stimulatory  effect  on-it,  'Thi 
stimulation  *  produce  s  inhibition  of  the  cerebral  -cortex  l>y  . 
the  law  of  negative  induction;  Depending  on  the  spread  and 
depth  of  the  inhibition  various  transitional  'phases-may 
cur  between  waking  and  sleeping,  which  are  outwardly 
pressed  as  sleepiness,  drowsiness,  and;  finally ,  wltn  sui  . 
f icient  irradiation  t>£  ‘the  inhibition^  •  as  sloop.  .  ^  . 

V.  A.  'Gilyarovskiy 1 s  suggestion  that  electric  ®le®Pj?®.  • . 

utilized  without  producing  prolonged  or  deep  sleep,  simil 
to  the  methods  of  classic  sleep  therapy  for  therapeutic  jpur- 
poses  as  a  measure  based  on  the  salutary  properties  of  pro¬ 
tective  inhibition;  ;  is. in  line  with  the -current  tendencies  . 
existing  also  •.  in  the  field  of  pharmacologicsleepofpro- 
ceedin'T  from;  prolonged  routines  of  deep  anesthetic  sleep 
to  routines  of  light-  fractionated  sleep  combined  with-  phys¬ 
io  log! c ,  conditioned  reflex ,  ; hypnotic  ale ep ,  et ; cetera .  . 
Thus,  for. example,  B,  N.  Birmafr  in  his  article  The  Hi 
of  Hypnotic  and. Sleep  Inhibition  in  the  ^at- 

Therapy  of  Neurotic  Syndromes"  mentions  that  he  has  not  at 
tempted  to  produce  .very,  deep  inhibition  in  a11, Jaa®s*  .G°°J  • 
therapeutic  results  were  obtained  after  the  patient  had  been 
in  a  drowsy  state  or  in  a  state  of  light  hypnotic -inhibition 
for  a-  long-time  o'  The  combination  of  therapy  with  anesthetic 
and  hypnotic  sleep  gave  the  best  result  ,  _  '  ... 

The  observations  show  that  even  when  similar  conditions 
of  administration  of  a  pulsating . current  are  maintained - the 
nature  of  the  conditions  produced  may  be  dif f erent .  ^  ..  .. 

The  fact;  deserves  attention  that  in  a  child  sleep  occurs, 
particularly  .rapidly  and  constantly  with  "the  Use  of  a;  pul--, 
sating  current v;; •*  •  V v.-^’u'vY- 


.  y  v 


This  corresponds  to  the  characteristics  of  higher  ner¬ 
vous  activity  of  children,  in  whom,  according  to  the  data- 
of  N.  I.  Krasnogorskiy,  the  Inhibitory  process  irradiates 
particularly  easily.  It  is  understandable  that  in  electric 
sleep  the  primary  factor  affecting  the  cerebral  cells  is 
completely  different  from  that,  for  example,  in  hypnotic 
or  in  physiological  sleep. 

All  these  mechanisms,  which  are  very  different  accord¬ 
ing  to  their  method  of  action  on  the  nerve  cell  in  the  area 
of  their  primary  application,  in  the  final  analysis  lead 
to  the  same  effect  — .  the  development  of  protective  inhibi¬ 
tion  in  the  nerve  cells  ivhich  is  clinically  expressed  dif¬ 
ferently  depending  on  the  distribution  and  the  depth  of 
sleep  (electric  sleep,  -hypnotic  sleep,  physiological  sleep, 
et  cetera) ,  / 


2,  Dynamics  of  Respiration,  Vascular  Reactions  and 
Biochemical  Changes  in  Electric  Sleep. 

Research  or;  the  physiologic  nature  of  electric  sleep  and 
establishment  of  the  mechanism  of  action  of  action  of  the 
current  can,  on  the  one  hand,  indicate  the  direction  for' 
further  perfection  of  the  method,  and,  on  the  other,  aid 
in  determining  the  most  effedtive  areds  of  application  of 
electric  sleep  clinically.  Because  the  conditions  produced 
from  the  effect  of  a  pulsating  current  are  outwardly  no 
different  from  physiological  sleep,  We  came  to  the  con¬ 
clusion  that  electric  sleep  represents  a  condition  of  dif¬ 
fuse  inhibition  of  the  cerebral  cortex.  For  the  purpose 
of  physiologic  characterization  of  this  condition  we  set 
about  using  methods  of  investigation  of  the  states  of  cor¬ 
tical.  inhibition. 

The  objective  characterization  of  the  inhibitory  states 
of  the  central  nervous  system  are  of  interest  not  only  -to 
physiologists  but  also  to  pathophysiologists  and  clinicians. 
Through  the  investigation  of  the  state  of  inhibition  in. 
physiological  sleep  and  in  the  transitional  phases  to  com¬ 
plete  irradiation  of  sleep  inhibition  and  of  protective  in¬ 
hibition  in  pathological  conditions  (for  example,  in  certain 
mental  diseases,  where  therapeutic  protective  inhibition 
is  used)  et  cetera,  an  objective  evaluation  of  the  inhibi¬ 
tory  state  can  be  given. 

Various  physiological  research  methods  are  used  charac- 
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terizing  the  inhibitory  process.  .A  characterization  of. 
conditioned  reflex  activity  was.  used.  for. 'this  purpose  in 
the  laboratories. of  X.-  P.,  Pavlov;  ? specifically  by  thl s  . 
method  transitional -phases  from  waking  'to  sleeping  were 
established  and  studied  .—-  the  hypnotic  phases .  However,-, 
in  the  research  into . the  inhibitory  stated  in.  man  --  healthy 
and  sick  —  these  methods  offer  certain- difficulties,  be.-..; 
cause  the  conditioned  stimuli  themselves  arid  particularly  • 
unconditioned  .  stimuli  changed  the  depth  of ,  the  inhibitory 
process.  :This,r  specifically,.  is  the  method  of  0.  I;  Ko-tiy- 
arevskiy,  who,,  studied  the  depth  of  sleep  in  children  by .  .  _ 

means  of ■ recording  the  dynamics  of  the  conditioned  reaction 
to  a  bell  which  was  elaborated  according  to  the  method  of  • 
speech  reinforcement'  arid  of  conditioned  reflexes  (plantar 
and  the  defensive,  oculpf  acia.1) ,  from '  directing ,  a.  stream ,  of - 
air  into  the  face.’  *■>> : 


In  search  of  a  method  of  graphic  representation  of  the 
dynamics  of-,  sleep’  inhibition  use  was  made,  of  the.  method  of 
actography,  recording  of” the  winking  reactions  ' movements 
of  the  lids  (B.  V.  Andreyev,  I.  I.  Korotkin),  research  in¬ 
to  motor  chronaxie  (F.  P.  Mayorov, .  M.  X.  Sandomirskiy) ,  the 
dynamics  of  cutaneogalvanic  potentials  (A.  X.  Mareninaf, 
and  others.  The  electroencephaXographlc  method  gives  much 
that  is  valuable  for  .the  purpose.,  of .  characterizing  inhibit 
tory  states..  We  believe;  that  the. greater  the  number  of 
.effectors  which  can  be  recorded  without  inconveniencing  t,he 
subject  the  more  profound  and' accurate ‘will  be  the  physio¬ 
logical;  characterization  of  .the  condition  of  the.  latter. 

"*  -  For  the  purpose  of  .evaluating  .the  physiological  nature 
of  -the  conditions  occurring  'under  the  influence  of  the  pul- 
sating  currant  we  have  used  the  following  research  methods: 
pneumography,  plethysmography,  electroencephalography; ^in 
addition,  we  have  investigated  the  blood  Oxygen  saturation 
dynamically  in  conjunction  with  E,  Ya,  SkuinV. 

Ye.  M,  Kreps,  M.  S.  Shipovalov  and  Ye,  A.  Bolotinskiy  ... 
suggested  the  method  of  oxyhemometry  for  the  purpose  of  _ 
bloodless  observation  of  the  change  in  the  degree  of  blood 
oxygen  saturation;  it  is  based  ori  the  application  on  the 
:  principle  of  .dichromatic  (in  the  green  and  red  portions  of 
th§,  spectrum) -  photoelectric  absorptiometry  to  living  human 
tissue*  in  the  green  portion  of  the  spectrum  the  coeffi¬ 
cient  of  absorption  for  oxyhemoglobin  and  reduced  hemoglo¬ 
bin  are  the  same,  while  in  the  red'portion  the  absorption 
of ;  light  -  by  .- oxyhemoglobin ,  is  much  less,  than  .fo^.  reduced 
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hemoglobin.  Therefore,  the  more -oxyhemoglobin  Is  contained 
in  the  blood  the  stronger  the-.photoelectric  current- -be-r 
comes,  which T  is.  used-'  to:  move  ;a.  galvanometer  indicator  along 
a  scale :  graduated, in  percentages:  of. -oxyhemoglobin.-  Arter-- 
•  ial  :blood-;which  is  necessary  .for-..the  '.investigation  is  reached 
through  a  dilatation  of  the  capillaries  by  means  of  heating 
the  ear  :*•  ■  •  '-v ;  ,.v  \ 

We  should  like  to  discuss  the  pneumographic  changes  dur¬ 
ing -sleep.  '  Mo sso. noted  distinct  changes  in  the  pneumogram 
in  sleeping  persons  in  the,  form  of  the  occurrence • of  a  per- 
~ iodic  ; respiratory  rhythm.*  P«-  I0  Nechay  described:  similar 
characteristics.:©!  .respiration  in  -.  sucklings  '.and  in  people  • 
of  advanced  age.  Respiratory  changes  in -the  form  .of  occur¬ 
rence  of  periodic  rhythm  have  been  observed  in  patients 
with  schizophrenia  Imvthe  pressure-  chamber  (A.  Z.Kolcftin- 
skay  and  Sv  T.  Rasin)  “as  well  ,  as  in:  helping  persons  under 
the •  conditions  of  ! anoxia  * (N ; •  N V  Sirotinin) .  A;  G.  -Usov-- 
noted- the  periodic  ;type  of  respiration  with  : the  occurrence 
of .drowsiness  in  persons  of  advanced  age,  and  he  evaluated 
it  . as  an.  expression  of  diffusion  of  protective  inhibition 
from  the  cortex  to  the  subcortex  on  a 'background  of  consi- 
• -.derable  weakening,  of  central  nervous  system  activity.;-  The 
periodic,  fluctuations  in  a  different  , type  of.  pneumogram •  -. 
have  been  noted,  by- N.  M.  Trofimov-.:  in  the  development  of 
hypnoid  states :ln  oligophrenic s  which  were  expressed  in 
the  form  of  arrhythmic  deep  inspirations  and. in  correlation 
with  which  there  were  decreases  in  the  plethysmograms.  One 
of  us-  (Yu 0v. Ye.  Segal1)  has  described  a  wave-form  type  of 
respiration,,  similar;. to  x the  periodic  type,,  in  hallucinatory 
conditions  ih;  schizophrenic  sv  t  ‘ 

-.  ----During:  sleep  .:theVplethy3mogram  is  characterized  -by,  a-'.-, 
tendency  toward -  a.,  gradual  rise-, the  picture  of-  respiratory 
.  variations  lmproves>..  and  the  . amplitude  •  of  -the  pulse  waves  . 
increases;  ■  -rein-;  * 

0o  V.  Vertogradova  observed  the  wave -form  plethysmogra- 
phic  variations  with  the  .occurrence .of  sleepiness  in  healthy 
: subjects.  ■ :  ; 

:We- -have:  obtained'.the  following  results,;:;:  fi 

.,..:,'Xh  electric  .-sleep  respiration  is  -made"  somewhat :  slower 
and  becomes  ■deeper.-.  :Sometime.Sy..::during  the-'prbcess  of  .-fall¬ 
ing  asleep  a  periodic  wave-form  respiration  is  observed 
-jr.which;  Is  characteristic  ,of  x&ypnotic::, phases*.  .The .pulse  rate 
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slows  by  three  to  five  beats  a  minute;  the  pulse  Quality 
improves.  The  electrocardiogram  does  not  change;  the 
plethysmogram  shows  a  slow  and  gradual  dilatation  of. the 
peripheral  vessels.  The.  electroencephalogram  shows,  at 
first,  a  depression  of-  ^hea-waves,> and  then  slow  waves  ap¬ 
pear,  and  after  the  prolonged  effect  of  the  current  a  cer¬ 
tain  Increase  in  the  fast  fcaves  (high  frequency  waves)  is 
also  noted  chiefly  in  the  anterior  regions  of  the  brain. 

All  these  studies  show  both  an  absence  of  any  kind  of 
pathological  phenomena  (for  example  as  after  the  effect  : 
of  a  pulsating  current  of  greater  strength .  electronarqo- 
sis)  and  the  similarity  of.,  the  nature  of  electrid  Sleep  to ; 
physiological  sleep.  . 

.  In  addition,  our  investigations  made  it  possible:- to.  es¬ 
tablish  the  normalizing  effect  of  pulsating  current  when  . 
there  is  a-  respiratory  and  vasornotoi  disturbance*  which 
frequently  occurs,  for  example,  in  schizophrenics.  A  mor- 
malization  (restoration  of  .disturbed  regularity  to  normal) 
of  respiration  occurs  from  the  effect  of  a  pulsating  cur¬ 
rent  even  when  no  sufficiently  deep  sleep  is  produced  in 
the  patients.  In  these  patients,  who  have  reactive  plethys- 
mograms,  the  latter  assumes  a  normal  character  after  the 
effect  of  a  pulsating  current:  the  pulse  waves  are  increa¬ 
sed,  and  respiratory  waves  appear  (the  so-called  third 
order"  waves) .  . 

In  patients  .with  marked  disturbances  of  the  respiratory 
rhythm  (frequently  superficial  respiration  which  is  inter¬ 
rupted  by  deen  inspirations)  we  have  repeatedly  observed 
the  approach  of  the  respiration  toward  normal  not  only  dur¬ 
ing  deep  electric  '  sleep  but  also  when  the  pulsating  current 
did  not  produce  sleep.  This,  apparently,  is  one  of  the 
physiological  changes  which  explains  the  therapeutic  effect 
in  those  patients  in  whom  it  has  not  been  possible,  to  pro¬ 
duce  sleep. 

For  the  purpose  of  illustration  we  are  presenting  the 
pneumogram  of  patient  K.  (Fig.  14) .  Before  the  current  was 
turned  on  the  amplitude  of  the  respiratory  waves  was  ex¬ 
tremely  Irregular, '  and  the  frequency  of  them  was  arhythmic. 
One  minute  and  25  seconds  after  turning  on  the  pulsating 
current  the  respiration  became  deeper  and  more  rhythmical, 
despite  the  fact  that  the.  pat  lent  did  not  sleep. 

In:  Fig.  15,  a,  the  pneumogram  of  patient  JCh  is  presented; 
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he  suffered  from  a  reactive  state  with, -pro longed  Insomnia, 

As  seen  from  the  pneumogram,  20-30  seconds  afte,r  the  current 
was  turned  on  periodic  respiratory  thythm  appeared. with  an; 
irregular  amplitude -  of.  .'the  respiratory  waves •  As  the  pa-, 
tient  fell  asleep  the  respiratory,  .rhythm  became  more  regu¬ 
lar,  although  the  periodic  irregularity  of  the  amplitude 
of  the' respiratory  Waves  was  maintained;  (Fig,  .15#  b)  *  The 
patient  explained"  his  condition  in  the- folloviins  way*H  i  ?... 
become- drowsy  as  though  I  would  be  sinking  into  sleep  .,'  . 

During-  the  electric'  sleep  procedures  the.  patient,  fell.  •  . 
asleep  slowly;' but -after  .30-40.  minutes  he  was  sound  a  sleeps 
During  sleep  {Fi'ge-‘15,  c)  the  pneumogram  again,  became  conn: 
pletely  rhythmical V" With  a-  regular  -amplitude  of.  the  respir¬ 
atory  'excursions, y  y 

-  For;  the  purpose  -  of  ■  characterizing  the  data  of  plethysmo¬ 
graphy  -and  the  relationships  of  the  respiratory  .and  vascur 
lar  reactions  as  well-'as,:the- dynamics  of  oxyhemoglobin  we 
are  presenting  several  clinical  observations. 

Patient  B,,  age  29,  economist  was  in  the' hospital  Of 
the  psychiatric  Institute -from  9  April  .through. 27 .  May  1954, 

Came  from  a  healthy  .family ,  Developed,  normally ,.  Com-- 
pietedher  primary  schooling  successfully,  and  in  19^5  was 
accepted  into  a  medical  institute^  .  She  studied  inhere  only 
two  semesters,  then- left  the  institute  on.  account  of  dis¬ 
ease,  For  the  last  three  years  she  had  been  working  at  a' 
plant  as‘  an-  economist  „  • At  the*  same-  time , .  she  had  been,  tak¬ 
ing  correspondence':  course  at  .an  economic s -planning,  institute « 

She  denied' any  serious. ..somatic  diseases  in  her  history. 
Menstruation  began  at  the  age  of  14  and  was  regular;  had  no 
no  sexual-  li-f e ,  "  ‘ ; 

Since  childhood  she  was  reserved,  egoistic and  insistent , 

The  onset  of  the  mental ; disease  was  referred  to  the.  year 
•1946;  Headaches  occurred,  she  began  to  make  less’ progress 
in  school,  and' she  did  not  assimilate  the -school, material, 

'  in  connection  with  which  she  was  forced,  to  stop  her  studies 
at  the- medical  institute,  r  Afterwards-,  she  became  hypochon¬ 
driacal-  arid  said  tha t  her .  "heart  was ; torn  apart , " -  her eyes 
Viere-  glassy, "  "a  separated  fetus,  is. ^throwing  Itself  about 
in-  my  ab&ome-h; "  •  which ■  was  -suffocating:  her:%'-. 
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She  was  hospitalized  in  the  Hospital  imeni  Kashchenko,  ' 
where  she  remained  from  29  June. through  26  September  1946, 
After  discharge  from  the  hospital  she  worked  with  inter¬ 
ruptions.  She  was  unable  to  renew ‘her  studies  at  the  in¬ 
stitute.  Prom  12  September  through  6'December  1948  she  was 
again  on  treatment  in, the  Hospital  imeni  Kashchenko.  She 
became  better  following- insulin  treatment.  Beginning  with 
1949  she  began  to  work  at  a  plant,  and  beginning  with  1951 
she  started  her  sessions  in  the  correspondence  course  of 
the  Economics  Plfenning  Institute.  A  subsequent  deterior¬ 
ation  in  her,  mental  condition  began  , in  the  fall  of  1953. 

At  this  time^  the  patient  had  worked  considerably  and^had 
become  overfatigued;  headaches  began,  and  afterwards  an 
inhibition  of  ideas"  occurred  and  a  paranoid  disposition: 
everybody  was  looking  at  her,  "by  my  eyes  they  recognize 
that  I  cannot  cogitate  about  anything".  She  believed  that 
her  insides  were  changing  and  that  her  pyes  "became  of  g3a  ss  , 
She  was  confused,  anxious,  constantly  looked  at  herself  in 
the  mirror,  refused  to  eat,  and  did  not  sleep. 

On  9  April  1954  she  was  hospitalized  for  the  third  time. 

On  objective  examination  she  showed  the  following:  the 
patient  was  infantile,  and  there  were  definite  signs  of  an 
impoverishment  in  the  state  of  nutrition.  The  tongue  was 
dry  and  coated.  In  the  lying  position  there  was  a  blowing 
systolic  murmur  at  the  apex  of  the  heart.  The  blood  pres¬ 
sure  was  100/55  millimeters  of  mercury. 

On  neurological  examination  exophthalmos  was  noted,  the 
knee  reflexes  were  obtainable  from  an  extended  area,  there 
was  a  marked  play  of  the  blood  vessels,  and  there  was  a 
tremor  of  the  fingers  cf  the. outstretched  hands. 

Clinical  analyses  of  the  blood  and  urine  did  not  show 
any  pathological  changes.  The  Wassermann  reaction  in  the 
blood  was  negative. 

On  admission  to  the  hospital  she  was  confused  and  melan¬ 
cholic..  She  cried,  "my  eyes  are  of  glass,"  "It  Is  impossi¬ 
ble  to  collect  my  thoughts,"  there  was  a  "vacancy"  in  her 
head,  "an  emptiness,"  -she  could  not  read  —  "the  lines  run 
together."  She  expressed  ideas  of  reference:  everybody  was 
paying  attention  to  her,  speaking  about  her,  "calling  me 
bad;"  everybody  was  seeing  her  "faults".  She  was  unable 
to  give  any  critical  evaluation  of  her  own  experiences. 
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Treatment  was  given  with  electric  sleep  in 'combination 
with  therapeutic  doses  of  insulin,  using  22  two-hour  pro¬ 
cedures  of  electric  sleep  and  l8  .insulin  injections  of  12 
units.  ,  ;  .f  . f  ■ 

The  patient  recovered.  The  delusional  interpretations 
disappeared,  and  a  critical  evaluation  of  them  was  restored. 
She  became  able  to.  concentrate  again, ‘ active,  and  showed 
a  lively  Interest 'in  her  surroundings.  She  became  stronger 
physically.  Her  ability  to  work  was  recovered*  She  was- 
discharged:  to  .work.  ..  . ... 

Diagnosis:  schizophrenia,  paranoid -hyppc.hondriacal  form. 

.Electric  sleep .  treatment  was  carried  oh  'from  14  April- 
through  15  .May  ,193^....  ■'*  .  '  .!.'•/ 

A  record^of  the.,  vascular  and  respiratory  reaction's  was 
accomplished  dynamically  for  each'- electric  sleep  procedure, 
and  the  dynamics  of  the  blood  oxygen  saturation  were  In¬ 
vestigated  at  the  same  time  during ■ the  process  of  electric 
sleep.  At  the  same  time,  an. electroencephalographic  record¬ 
ing  was  taken.  '  V.  ‘  ....... 

We  are  presenting  a  record  of . the  electric  -sleep  proce¬ 
dure  dated  11  May  1954.  Before  electric  sleep  the  respir¬ 
ation  via  a  of  irregular  amplitude;  the  plethysmogram  at  the 
same'  'time,  had.!  a  zero'  .background  with-  weakly  expre  ssed  res¬ 
piratory  .'.Waves  (Pig.  16,  a).  During  deep  sleep-  respiration 
remained,  irregular,  but  somewhat  slowed;  on  the  pXethysmo- 
;  gram  the, picture  of  the  respiratory  waves  was  more  distinct 
ahd  third  order  waves  were  expressed  which  gave  the  plethys¬ 
mogram.  a  wave^-fopm  character  (Pig c  l6,  b) .  At  this'  time, 
0-rhythms  appeared  on  the  electroencephalogram. 

The  first  oxyhemometric  curve  was  recorded  28  April  dur¬ 
ing  the  12th  electric  sleep  procedure,  but  without  turning 
on  the  electric  current;  '  T.he  blood  oxygen  saturation  curve 
fell  from  96  to  90  percent  beginning  with  the  2Cth  minute 
of  sleep ,  and  then  continued  to* fall  to  85 • percent .  v  After 
the  80th  minute  the  patient,  began,  to  wake  up,  and  the  oxy¬ 
hemoglobin  curve  rose.  The' next  day  the  electric  sleep  pro¬ 
cedure  was  performed  with  the  currehtt  turned  on.  ■  This  - time 
the  oxyhemoglobin  curve"  still  remained- above  90  percent, 
despite  the'  fact  ’that,  the  patient  >lept  'soundly  and 'peace - 
fully,  as  it  had  the  evening'  before.-'- •  ;..  .  '• - 
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As  the  result  of  electric  sleep  treatment  the  1 Juices 
of  the  nitrogen  metabolism  in  the  blood  and  ^ihe  ^improved 
in  patient  B.  The  ammonia  index  in. the  urine  decreased 
SoS  6  !  to  4  Os  the  ratio  of  the  amine  nitrogen  to  the  ■ 
total  nitrogen  in  the  utine  decreased  from  12  to  3  percent. 
WetobaervedSa  Similar  picturd  also  in  other  patients. 

Patient  M.  age  19,  si  teacher.  Was  in  the  hospital  of 
the^Institute  of  Psychiatry  from  6  March  through  6  June 

1954. 

Her  father  was  sick  with  tuberculosis.  There  Were  no 
mentally  ill  persons  among  her  relatives.  The  patient  had 
been  born  prematurely,  in  the  seventh  montn  of  P^eghancy, 
had  developed  well.  She  had. begun  her  studies  at  the  age 
of  eight,  was  sedulous,  liked  music,  and  she  went  ou« 
the  school  evening  parties.  In  her  character  she  was  so-, 
ciable  °gentle;  good,  "submissive".  She  had  had  scarlet 
fever/ frequently  suffered  from  influenza.  She  had  begun 
menstruation  at  the  age  of  14,  Her  sexual  life  began  at 
tlio'  &go.  of  17  (o-  casual  liaison)  • 

The  beginning  of  her  mental  disease  pertained  to  the 
year  1953!  It  became  difficult  to  study,  headaches  ap- 
peared  with  sluggishness,  "apathy,"  at  times  she  didn't  want 
to  do  anything,  and  she  lay  in  bed. 

In  January -February  1954  her  menstruation  stopped.  She 
became  worried  over  whether  or  not  she  was  prgf!Ja^;  *£ as 
February  1954  she  had  a  severe  sore  throat.  , J^ep  "as 
disturbed,  she  became  confused,  and  said  that  some  kind  of 
ideas  were  "thrusting  themselves  into  my  head,  and  she  was 
inlSle  to  figure  out  anything  -  "I  am  going  out  of  my  mind." 
She  expressed  snatches  of  delusional  ideas  of  reference. 

Ob lectively,  there  were  no  abnormalities  in  the  internal 
o-gans!  On  neurological  examinations  no  symptoms  of  organic 
involvement  Sere  noted  in  the  central  nervous  system  Clin¬ 
ical  analyses  of  blood  and  urine  were  within  normal  limits. 
The  Wassermann  reaction  in  the  blood  was  negative. 

On  admission,  the  patient  was  confused,  inhibited,  melan¬ 
cholic-  and  not  very  approachable.  She  refused  to  relate 
her  pathological  experiences,  "I  do  not  want  to  recollect  . 
It  was  impossible  to  detect  any  delusional  experiences  in 
the patient*  She  tried  to  isolate  herself  There  was  hypo - 
minla,  and  from  time  to  time  there  was  an  inadequate  smile 


52 


on  her  face.  In 'the  psychiatric'  department  she  .was',  inact— . ' 
ive.  ’  7.. ^ 

Electric  .sleep  treatment  was  given.  During  the  proce¬ 
dures  she  fell  a  sleep ’quickly  and  rapidly,;  -  after  the  .pro¬ 
cedures  she  'noted:  -a' 'fresher  alert  condition.,-  rEven :  during  v 
•  the  proces.s  of  treatment  the  patient  !s  condition  improved 
notably.  She  became  more  collected,  more  adequate .,-  and1- 
gentler.  She  reacted  in  a  lively  manner  .to  . visits  of  rela¬ 
tives.  She  began  to  have  "  plans  for -'the  future.-  .At  :the.  . 
end  of  the  treatment  :  she  remained  somewhat  asthenic,  spoke- 
reluctantly  and  evasively  and' without  adequate  criticism 
df  her  illness.  The  patient  was’ given  an  additional  course 
of  treatment  with  hypoglycemic- doses -of "insulin*  '  She  was 
transferred  'to;  the  sanatorium-.  department ,  from  : where,  she---  r-; 
was  discharged  considerably  improved.  r  •;  f: 

*•  Diagnosis:  schizophrenia,  simple-'  type-. 

'  Electric  sleep  -treatment  whs  given  from  15  March  through 
12  April  1954.  ;  "  -  -  - 

Before  electric  sleep  treatment  the  plethysmogram  .was 
smooth,  the  background  was’  zero,  'and  there  ;wer.e:  no.:  secondr. 
or  ,third -order- waves  present.'  The  respiration  was  arrhyth¬ 
mical  (Pig.  l?y  aK  :  The  vascular  reactions  to  temperature 
stimuli  were''  inhibited  or  inverted.  It  was  'impossible-  to  ■ 
elaborate  condit  lone  dr -vascular  reflexes  or  to  consolidate., 
them.  During  the  course  of  falling  asleep  the  -  amplitude  • 
of  the  pulse  waves  increased,  respiratory  waves  and  third- 
order'  wav:esx  appeared^' The  'respiratioh  became  slower/  and 
art  irregular  wave -form  rhythm  characteristic  of  the  state  .-. 

'of  inhibition  could  be  outlined  in  it ''(Fig.  17,  b)„. 

The.  following  was  found  on  the  electroencephalogram  be¬ 
fore  electric  sleeps  a-rhythm,  irregular-,  modulated  with-.-: 
high  frequency  waves.  During  electric  sleep  a  general  de¬ 
pression  of  electrical  activity  of  the  brain  was  noted,  and 
slow  waves  appeared.  •  ’  ;  ••  '  '•  - 

.  After -several  electric  sleep  procedures  and. five  Insulin 
hypoglycemic  treatments  the  unconditioned  .reflexes ■, became  ' 
adequate, ••  and  conditioned  vascular  reflexes  -appeared.  ■* 

On  23  March  during  an  insulin  coma  an  oxyhemome trie  . curve 
was  recorded..  The  curve  of  the  blood  oxygen  saturation  for 
two  hours’ ;;  cte Spite  the  "Comatose  'condition  which .» had  ‘occurred. 
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did  not  fall  below  90-98  percent  (usually  during  insulin 
coma  the  oxyhemometric  curve  falls  more  sharply,  and  the 
oxyhemoglobin  content  goes  down  to  70-o0  percent). 


Patient  N,  age  55,  mei^phahtj  was  in  the  hospital  of  _  the 
Institute  of  Psychia^y  27  April  through  l8  June  1954. 


Came  from  a  healthy  family.  Developed  normally;  finished 
gyrhnasium  [second  school)  successfully,  after  which  she 
taught  primary  school  for  nine  years.  At  the  age  of  <24 
she  married:  her  family  life  was  not  successful,  and  she 
separated  from  her  husband.  She  had  one  pregnancy  which 
terminated  in  a  difficult  delivery.  She  has  an  adult^daugh- 
ter.  She  had  typhoid  fever  and  malaria^  Beginning  with 
1944  she  stopped  menstruating.  By  nature  she  was  sociable 
and  frank. 


A  number  of  exhausting  factors  preceded  the  onset  of  this 
disease:  during  1953  she  had  been  tense,  and  there  was  a 
conflictual  situation  at  work;  she  worked  harder,  and  wor¬ 
ried  considerably.  Psychic  trauma  was  added  to  this:  her 
daughter,  in  spite  of  her  wishes,  had  married  a  man  who,  in 
the  patient's  opinion,  "is  making  her  daughter  unhappy  . 

She  considered  herself  insulted  by  her  daughter,  wept  con¬ 
siderably;  her  sleep  was  disturbed,  and  the  feeling  of 
he3.plessness  and  "being  completely  unnecessary  appeared. 

She  could  not  find  any  place  for  herself,  she  went  to  her 
neighbors  and  asked  what  there  was  for  her  to  do  now.  She 
made  an  attempt  at  suicide.  She  was  hospitalized. 

On  objective  examination,  the  patient  showed  pronounced 
signs  of  emaciation.  Her  tongue  was  dry  and  coated.  There 
was  an  indistinct  systolic  murmur  at  the  apex  of  the  heart. 
The  second  sound  was  accentuated  at  the  aorta.  The  blood 
pressure  ranged  within  limits  of  190/110  -  160/100  milli¬ 
meters  of  mercury  when  she  first  came  into  the  hospital. 


On  neurological  examination  there  were  no  symptoms  of 
organic  involvement  of  the  central  nervous  system,  but  dis¬ 
orders  were  noted  of  functional  character;  there  was  a 
tremor  of  the  fingers  of  her  outstretched  hands  and  tick¬ 
like  movements  of  the  right  corner  of  the  mouth  and  of  the 
right  upper  lid.  The  clinical  analyses  of  the  blood  and 
urine  were  normal.  The  Wassermann  test  of  the  blood  was 
negative.  ’ 

Initially,  at  the  time  of  admission  to  the  hospital  she 


was  melancholic/1  had  ;an;' .expression;  of  '  suffering,  on  her.  face, 
her  speech  was  whispered,'  ^nd  she  could  not  spe'dk  without 
crying;  her  thought'^  were  all  cohdentrated;  on  the  experiences 
which  had  traumatized'  heir.;'  She;'. was': inhibited,  'di.d  .hot  spr  . 
cialize  with  those  around,  •  lay  .motionie's s  with  closed,  dyes, 
called  herself'  ''neglected  ,  apd  ’’not  heeded,  by .  anybody 

•  -She  had"  difficulty’ in  piecing  together ’her  surroundings;, 
she  understood  that  she  was  in  a  hospital  but  could' not 
state  the  date  on  which  she  was  hospitalized;  she  pamed  the 
month  and-  the-  year  with  difficulty c .  .  She  asked  that  -the  .  - 
phyBiciahs',riot  interrogate: her,  'because  she  was  "as  .in/a 
god".  She  asked  . for  -help;  .'"Help  me-  cast  my  Unworthy  daugh¬ 
ter  out  of  my "heart"  /  •  Her' night 1 s  sleep  was/distUrbed,  . 

She  refused  to  eat;  "Life  has  lost. its  meaning,  there  was- 
no  reason  to  continue  'it  "  /  ..-/'_.  //  ..• 

Electric  sleep'  ••'treatmeht  ijad  'given  ;(22'  'procedures)  ' with 
a .  subsequent  course  of  treatment  with'  small  do'.ses'  of  insu¬ 
lin;--  Even  during  the  process  of  treatment  the  condition 
of.  the  patient  changed  notably  Changes  in  her  condition/ 
were- particularly1  clearly  manifested  directly  after  the  . 
electric  sleep  procedure;  she  became  alert,  felt  .fresh,,  and 
asked  whether  she  could.be  allowed  to  remain  under  the  in-.. 

.  fluence  of  -the  'current  for  the;  whole  day'..  At  the1  end  of 
the  course  of  treatment  -the  signs  of  -.confusion'  disappeared 
completely,'  her  melancholy  disappeared, , her  night -s  sleep 
was-  returned  'to"normal;/  she  became'  collected,  active,  and  . 
occupied  herself  in  handiwork/' she  read,  became  compliant, 
welcomed-  socialization' with  the' •patients,  was  .able  to  calm 
them  and ’distract-' them  'from  burdensome  ’experiences.  '  She  . 
became'  normal-- -physically;  *  At"  the  ’  time  of  her'  discharge,  her 
blood  pressure  was  130/70  millimeters.''  She  was  discharged 
to  work.  . . 

Diagnosis:  Reactive  depression  during  the  involutional 
period. 

Electric  sleep  treatment  had  been'  given  .from' 7  May  .through 
5  June  1954.  ••'  •/;•/'•  • .  '/ ;  ;•  ;  /  .,  .  V/  .  •  '■  _/,,- ... 

-  On  examination,  the  basic  background  of  the,  piethy.smo-  . 
gram;- was  '.quite." smooth-  with  we  11 -expressed '  second-,  and-,  third  - 
•  .order  waves.  '.The ■bascular  reactions,  both  unc o ndi t i o he d  . 
and  ^conditioned,  were  inhibited;  '  The  respiration  was .uneven, 
arrhythmical  .and  Irregular  -'in  'amplitude  ;'';"'D'uri'hg  '.electric  c  -. 
sie.ep.  itflie/re spirat  ion/ gradually^-returbed  'to  normal .  From 


time  to  time  during  electric  sleep  .waviness  appeared  in 
the  pie thy smo gram.  A  depression  of  the  electrical  activity 
of-  the  brain  or  the  occurrence  of  slow  waves  on  the  electro¬ 
encephalogram  corresponded  to  these  periods.  The  fact  is 
particularly  interesting  that  a  decrease  in  the  reactions 
to  external  stimuli  also  cbrtespphded  to  this  condition  of 
an  undoubted  intenslf icatidn  of  the  inhibitory  process.  , 

The  data  presented  corresponded  to  the  results  of  biochemi¬ 
cal  examinations. 

In  Fig.  l8  the  oxyhemometric  curves  are  presented!  bn 
7  May  the  base-line  procedure  was  performed;  a  drowsy  con¬ 
dition  was  observed  at  the  end  of  the  procedure.  On  8  and 
10  May.  there  Was  a  deep  sleep  under  the  influence  of  the  , 
current.  The  patient  noted  that  directly  after  the  proce¬ 
dure  things  appeared  better  and  she  was  not  so  melancholic, 
but  toward  evening  her  heart  again  became  heavy.  During 
the  first  procedure,  which  was  performed  without  turning 
on  the  current,  she  lay  calmly,  and  fell  asleep  at  the  end 
of  the  procedure.  Despite  the  absence  of  deep  sleep  the 
oxyhemoglobin  content  of  the  blood  gradually  fell  to  84-83 
percent.  The  next  day,  the  current  was  turned  on;  the  pa¬ 
tient  fell  into  a  deep  sleep.  The  oxyhemoglobin  curve  re¬ 
mained  at  the  level  of  95*93  percent  for  one  hour  and  30 
minutes;  the  same  thing  was  observed  on  subsequent  days  also 
When  conditioned-reflex  sleep  was  administered  without  turn¬ 
ing-on  the  current  following  six  electric  sleep  procedures 
the  same  high  curve  was  obtained  as  on  the  preceding  days 
before  the  current  had  been  turned  on  (Fig.  18) .  The  con¬ 
clusion  suggested  itself  that  obviously  a  definite  sleep 
stereotype  had  been  elaborated  in  the  patient,  whereby  the 
quantity  of  oxyhemoglobin  did  not  fall  as  is  usually  obser¬ 
ved  during  natural  sleep. 

The  patient  recovered  and  was  sent  to  work  in  good  con¬ 
dition. 

In  summarizing  the  clinical  observations  presented  and 
comparing  the  clinical  data  with  the  results  of  pathophysi¬ 
ological  investigations  it  may  be  established  that  in  cases 
where  a  beneficial  therapeutic  effect  was  obtained  the  basic 
background  of  the  plethysmogram  changed  —  a  tendency  toward 
normalization  was  noted  which  was  expressed  in  the  appear¬ 
ance  of  respiratory  waves  and  third-order  waves  on  the  pleth 
ysmogram  which  had  been  inhibited  prior  to  that.  While  pre¬ 
vious  to  the  treatment  the  reactions  to  unconditioned  stim¬ 
uli  -were  absent,  after  the  treatment  adequate  unconditioned 
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and  conditioned  reactions  appeared;.  /••Normalization  of  res- 
niration  occurred  for  the.  first  .time' -only,  during  the  elec- 
'  trie  sleep  procedure/  and  then  it. -was.  maintained  .pertnanen- 
til  .  Krtn?  the  initial  phases  of  falling  asleep  a 

.■form  periodic  respiratory  rhythm,, was  oxygen 

ditions  of  hypnotic  phases*  A  cnange  in  the  blood-oxygen 
"  saturation  was  <!ulte  typical  of  the  condition  of  electro 
sleeo •  ■’n  contrast  to  •  the  decreases  .in  -the .  oxyhemogio Din 
curve 'which  -are  .observed  in  pharmacological-  sleep^the  curve 
In-elec trio  sleep  remains  at  a  high :  level.  Therefore,--.. 

electric  sleep  is  not  accompanied  by  anoxia  --  herein  ..is 
one^of^ the  characteristics  of  this  type  of  treatment  com- 
pared .with. pharmacologic-  and  natural  sleep. -^As  the  result 
•cf  •treatment,  with  electric  sleep •  the  .nitrogen .metabolism 
’  indices  in  the  blood  and  urine  were  improved. 

Even,  when  the  patients  did; not  recover,  the  tendency  to¬ 
ward  normalization. of  -.the  vascular  and  respiratory. reactions 
still  occurred  but  were  not  maintained*  and -In  cases  where 

the  condition  deteriorated  ,  the.  previous  i)at5?1?-f^aihPnomena 
”"iar  and  respiratory  reactions  reappeared.  Similar  phenomena 
.  rioted  also  in  the  dynamics  of  trie  blood  oxyhemoglobin 

and  nitrogen  metabolism.  ... 

.  We  are  presenting  the  results  of  biochemical  ’examinaj-'  * 
tions  carried -out  by  E.  -Ye;SkulnJ  during  electric  sleep 
treatment;, 

The  change  in  the  carbohydrate  and  protein  metabolism 
observed  during-  the  period -of  electric-  sleep  "creatment  _  o  J  h 
‘during  the  procedures -and -during  the  entire  course  of  ther 
•apy  did -not  transcend ; physiological  limits.' 

The  intensity  of • the  changes  in  the  biochemical  indices 
were  in  direct  proportion  to  the  routine  of  electric,  sleep: 

'  a  deeper  sleep  was  accompanied  by  greater  changes  in  the. 

•' bio  p.d  .  chemi  £  try .  .,  ...  " ,  .. .  .  ■  . :  • 

7 '  With  respect  to  the  carbohydrate  metabolism  an  increase 
•  '  in  the  “blood  sugar', '.lactic  'and  pyruvic  acids  .in  the  blood 
were  almost,  always- observed  during  the  .electric  sleep  pro- 
cedur.eY  however,,  they  did  not  transcend  physiQlogical.  limr 
it‘S.'  The  .increase  in  the  blood,  sugar... was  temporary/  and 
'  oh  the'da.ys  fdlicWi'ng  the  procedure  its  level  wa^always  -.;v 
within  normal  limits.  In  certain  patients  a  slight  decrease 
■in  the  blood  sugar.  lev$.;L.;w.as,  not.ecU  as-  the  result-  o^-: Areat- 
merit.  given;  (from'  85-72-'milligrams;;perce,nt-):.,-  :.;7->  ;  :-:r. 
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With  respect  to  the  protein  metabolism  parallel  changes 
were  noted  in  the  proteins  and  in  the  albumin-glbbulin  ratio, 
which  gives  us  the  basis  for  supposing  that  there  are 
changes  in  the  ciolloidal  state  of  the  blood  serum  proteins. 
The  strength  .of  the  blood  clot  underwent  variations  through¬ 
out  the  course  of  elec tfid  sleep  treatment,  chiefly  decreas¬ 
ing  during  the  procedure  cind  during  the  course  of  treatment; 
this  may  be  associated  with  a  decrease  in  .the  content  of 
adenosinetrlphosphoric  acid  in  the  blood  Which  occurs  as 
the  result  of  a  change  in  the  metabolism  of  the  microergic 
compounds  during  electric  sleep. 

In'  electric  sleep  the  content  of  carbonic  anhydrase  in 
the  blood  either  increased  somewhat  or  else  did  not  change. 

During  the  first  few  days  of  prolonged  amytal  sleep  the 
blood  carbonic  anhydrase  increased  but  did  not  decrease 
again  notably  on  subsequent  days.  We  are  presenting  the 
results  of  the  observations  made. 


Carbonic 
Anhydrase  Index 


Patient  P,  3  May  before  sleep. ..... c ...... .  2.0  0.9 

■  13  May  .  during  electric  sleep.....  2.9  1.3 

20  May  before  electric  sleep.,.,.'  2.0  1.0 

20  May  during  electric  sleep .  2.4  1.2 

Patient  K  15  January  before  sleep  produced 

by  amytal*.. ...... ...  2.5  1.3 

29  January-third  day  of  sleep..,,.  2.2  1.0 

30  February-eighth  day  of  sleep...  1.4  0.6 


Changes  in  the  carbonic  anhydrase  activity  may  be  explained 
by  the  alight  degree  of  anoxia  which  occurs  during  the  first 
few  days  and  which  is  replaced  by  a  deep-seated  disturbance 
in  the  oxidative  processes  on  subsequent  days  of  amytal  sleep 
expressed  to  varying  degrees  in  different  patients;  In  elec¬ 
tric  sleep  we  did  not  observe  any  decrease  in  the  carbonic 
anhydrase  activity;  its  change  in  the  direction  of  an  in¬ 
crease  can  be  interpreted  as:  the  result  of  an  intensifica¬ 
tion  of  the  oxygen  consumption  by  the  tissues,  particularly 
.  by  the  brain.  ;  ' 

Changes  in  the  carbonic  anhydrase  activity  in  the  blood 
speak  for  the  greater  disturbances  in  the  oxidative  proces- 
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ses;  in  prolonged  arnytal  sleep .  compared  ..with  electric  sleep, 
particularly  during  the  f  inal.  d^ys .  of  .  t  payment  4. ;  •  •_  _ 

/During  the  electric-,  sleep"  procedure  changes  were  obser-  /; 
ved  in  the  distribution-  of  the  phosphate;  fractions  in.  the 
blood  (observations  of  0  .:  R.,. Shishova;  f^qm  our  laboratory)  .  _ 
as  well  as  in  the  indices  of  the  carbohydrate  and  protein 

metabolism  A  slight  increase  -‘in  the  sv.gar  level  was  obn . 

aerved  with a simultaneous  .reduction  in  reducing  agents, 
which  was  expressed 'In  a  difference  between  the  sugar  de¬ 
termined  by  the  liagedorn  method  and.  the.  true  sugar  (accords 
inic  to  the  Puj'lta  and  Takata  method) .  Thus,  for  example,  . 
in-patient  A  before  sleep  the -sugar  was  58  milligrams  per^ 
cent:  the  reducing  .'agents  amounted,  to  32  milligrams  percent, 
after  a' -two -hour  sleep  .the  -sugar  was  64  milligrams  -percent  . 
and  the  reducing  agents-,  18  milligrams  percen-. 

Tn  narallel  with" the  reduction  in  reducing  agents  there, 
was  alsl  t  Screase  In  the' inorganic' phosphorus, -  Which  «aa 
mbst  strikingly  expressed  in.  patients  a 

(lit  patient  B  before  sleep  the  inorganic  Phospnorus^aa  six 
milligrams  percent;,  after'  the  procecure,  4.3  milligrams  per 
cent)  .  .  ••  ‘  .. 

With'  resoect  to  the  distribution  of  phosphate  fractions 
in  the  blood  during  :the  procedure  of  .'electric  sleep ja  de¬ 
crease  was  noted  in  the  concentration  of  adeno sine t ripho s - 
phoric  acid /and- 'the- inorganic  and  acid-soluble  phosphorus 
with  an  increase  in. the  protein-lippid  fraction  of -the- phos¬ 
phorus,  -•/'  ■■ 

-  As  the1  result  of  the.. treatment,  as  a  rule,  an  increase 
was  noted  in  the  total  phosphorus  as. .well  as; in  the_rela-.. 
tionship  between  the  protein-lipoid  and  the_  acid-soluble 
phosphorus  and  a  decrease  in  the  acid-soluble  phosphorus 
because  of  a. decrease  In  the  inorganic  phosphorus  and  Phos¬ 
phoric  etherSc  Thus,  for  example,  inpatient  A^  ohe  total 
phosphorus  before  treatment  amounted  to  59 .5  milligrams  per 
cent;  after  treatment,  91.5  milligrams  percent.  The  pro¬ 
tein-lipoid  fraction,  in  patient  M  before  -the'  procedure ;  was 
■33  milligrams  •percent;  after -a.  .two-hour  sleep,  ; 53  . milligram s 
percent;  as  the  result  of  the  treatment,  68  milligrams  per 
cent,  et  cetera.  In  patient. A  the'  inorganic’ •  pho sphorus^be - 
fore  treatment  was  nine  milligrams  percent; .the  phosphoric 
ethers  was  21,6  milligrams- percent;  after-treatment,  -5*3- 
arid  9,5  milligrams  percent  respectively.  v,  .  •  , 
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The  changes  indicated  in  the  carbohydrate  metabolism  and 
in  the  phosphate  fractions  speak  for  the  fact  that. 'When 
there  is  a  beneficial  clinical  effect  under  the  influence 
of  electric  sleep  the  processes  of  carbohydrate  metabolism 
become  normal  through  the  medium  of  a  greater  intensity  of 
the  intermediate  enzymatic  processes  (glycolysis,  phosphory¬ 
lation)  . 

The  changes  in  the  nitrogen  metabolism  amounted  to  a.  de¬ 
crease  in  the  total  quantity  of  serum  protein  and  a  reduc¬ 
tion  in  the  albumin-globulin  ratio  during  the  electric  sleep 
procedure.  When  there  was  a  poor  clinical  effect  the  quan¬ 
tity  of  protein  did  not  decrease  but  as  a  matter  of  fact 
even  increased^  When  there  was  a  good  clinical  effect 
the  quantity  of  albumin,  like  the  albumin-globulin  ratio,- 
increased.  During  the  electric  sleep  procedure  a  certain 
reduction  in  the  amine  nitrogen  was  observed  (in  patient 
M  it  decreased  from  11,2  to  8,4  milligrams  percent) , 

It  was  possible  to  confirm  the  changes  in  the  concentra¬ 
tion  of  free  amines  (histamine)  and  of  amino  acids  in  the 
blood  under  the  influence  of  electric  sleep  therapy  by  the 
chromatographic  method. 

Therefore,  these  investigations  show  that  the  effect  of 
a  pulsating  current  exerts  a  beneficial  Influence  even  on 
certain  mechanisms  of  the  vegetative  nervous  system  regula¬ 
tion.  To  this  it. may  be  added  that,  despite  the  additional 
hours  of  sleep  obtained  during  the  daytime,  the  nights 
sleep  was  thereby  not  only  not  disturbed  but,  conversely, 
became  normal  (If  It  had  been  disturbed  —  insomnia) ,  This 
normalizing  effect  on  the  night 5 s  sleep  is  a  characteristic 
consequence  of  a  pulsating  current. 


3.  Investigation  of  the  Depth  of  Sleep  During 

Electric  Sleep 

For  the  purpose  of  determining  the  depth  of  sleep  in 
electric  sleep  we  made  use  of  the  method  of  comparative 
study  of  the  dynamics  of  conditioned  and  unconditioned  re¬ 
flexes,  somewhat  altering  the  methods  of  L,  I,  Kotlyarev- 
skiy  which  he  used  in  1936  in  the  study  of  the  depth  of 
sleep  in  children, 

L.  I,  Kotlyarevskly  investigated  the  change  in  the  con¬ 
ditioned  reflex  to  a  bell  during  sleep  which  was  elaborated 
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.  preliminarily  with  speech  reinforcement.''  As 'the  uncondi¬ 
tioned  reflex-  the  plantar  reflex  was  .investigated,-  as  Was 
also  the  defensive  oculofaclaii:-ref lex  (screwing  up  the 
.eyes,  and  turning  the  head  to  the  Side),  when  a  stream  q£ 

:•  air  from  a  balloon  was  directed  into  'the  •face.. 

Prior  to:  sleep  a  check  was  made  of  the.  unconditioned  re¬ 
flex,-  the  conditioned  reflex  three  times;,  and  differentia - 
-  tion  once.  •  A  toy:  balloon  was  attached  to  thehahd,  an.d  then, 
'every  15  minutes, the  -  conditioned  and  unconditioned,  stimuli 
were  administered  periodically >  and.  the  character  Of.  the 
.-  response  was' observed.;  '  v  _  \  .  .  ■ .  •' 

•The  author  established  three  characteristic  phases;  in 
the  first  phase  the'-  conditioned  and  unconditioned  reflexes 
were  maintained;  in-  the  second,  the  conditioned  reflex  was 
absent  and  the  unconditioned  reflexes  were  absent 0  Thereby, 
sleep  in  children  has- the  following- character:  a)  all  three 
phases  occur,-'  but  the  first  ahd  second  disappear  rapidly, 

••  that  is,-'  inhibition  irradiates  quickly,  descending  ,to  the 

•  subcortex;  in  -awakening  such  sleep .disappears  immediately, 
and  the  child- .feels  alert;  b)  only  the’  first  and  .second 
phases  occur,  whereby  the  first  is  brief;  inhibition  irra- 

-.  diates  rapidly  through  the  cortex -but  practically  does,  not 
descend  to  the  subcortex;  in  the  process  Of  Waking  up.  the 
sleep  disappears  slowly  and  gradually;  c)'  only  the  first 
and  second  phases  occur  also  but  the  first  goes  on  fpr  a 
long  time  and  the  conditioned  reflex  thereby .is  unstable; 
the  irradiation  of  inhibition  can  occur' only  through  the 
cortex  and  occurs  in  a  wave  f  01*15;  waking  occurs  slowly  and 
■  With  great" difficulty-. ri:  -  ‘  -  •  -  . 

In  our  method  an -  investigation  was' made  of  the  motor-.  . 

•  defensive  reaction  to  electrocutaneou3  stimulations,  which 
served-,asa  reinforcement 'In  the  process  of  elaborating 

. the  conditioned  reaction  to  sound  stimuli  (bells  of  differ¬ 
ent-  strength  and  timbre’) .  V.  M.  Bekhterev,.  V,  P.  Protopo- 
pov,  A.  G.  I variov -Smolenskiy  and  others  used  e lect.ro cut ah- 
eou3  reinforcement. 

.  -  In  the'  investigation  of  the:  depth  of  sleep  it  Was  un- 
.-  .desirable  to  trouble  the  subject,  with  the  need  for  maintain¬ 
ing;  a. fixed,  position  connected  with;  thO  usual,  method  .of  car¬ 
rying  out-  the  investigations  of  electrocutanedus.  .stimulation. 
In  connection' with  this-,  we  worked  Out  a  special. .adaptation 
which  is  fastened  to -the-  fingers  and  which  makes  it  possible 
to  carry  out  the  examination  with  the  hands  in  any  position. 
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This  adaptation  (Pig.  19,  a)  consists  of  a.  shaped  plexiglass 
brace  (l)  which,  by  means  of  a  detachable  portion  (2),  is 
attached  with  a  small  strap  to  the  basal  phalanges  of  the 
second  to  fourth  digits  and  which  embraces  the  .latter,  as 
is  shown  in  Fig.  1$,  b.  ,  Because  of  the  detachable  portion 
the  brace  can  be  adapted  to  the  length  of  the  fingers  of 
the  'Subject.  Contacts  (3) ,  to  which  the  voltage  from  an 
induction  coil  is  brought  through  a  switch  and  a  control 
potentiometer,  are  placed  in  the  upper  portion  of  the  bi*ace 
(corresponding  to  the  location  of  the  proximal  portion  of 
the  distal  phalanges).  Contacts  (4-5)  are  placed  in  the.  ' 
loWer  portion  of  the  brace  which  are  closed  through  flexion 
of  the  fingers.  One  of  the  contacts  (4)  is  stationary  hav¬ 
ing  a  device  regulating  its  height;  the  second  (5)  is  a 
spfing  contact  and  appresses  the  fingers  to  the  contacts, 
to  which  the  electrical  stimulation  is  administered. 

When  the  pushbutton  circuit  of  the  induction  coil  is 
switched  on  under  the  influence  of  the  painful  electrical 
stimulation  an  unconditioned  motor-defensive  reaction  occurs 
in  the  form  of  flexion  of  the  fingers.  This  movement  closes 
the  lower  contacts,  which  produce  a  flash  of  the  signal  lamp 
or  a  record  on  the  strip  (if  the  recording  is  by  kymograph). 
The  position  of  the  fingers  is  shown  in  Pig.  19a.  When  the 
fingers  are  touching  the  contacts  through  which  the  elec¬ 
trical  stimulation  is  applied  the  spring  returns  them  to 
their  initial  position.  Such-  an  arrangement  makes  it  pos¬ 
sible  to  carry  out  the  investigation  under  any  conditions 
and  even  at  the  patient’s  bedside. 

In  patients  in  whom  this  examination  was  carried  out  the 
conditioned  reflex  —  flexion  of  the  fingers  in  response 
to  a  bell  of  moderate  amplitude  with  reinforcement  by  an 
unconditioned  stimulus,  an  induction  current  — was  elabor¬ 
ated  before  beginning  the  course  of  electric  sleep.  In  cer¬ 
tain  patients  differentiation  from  the  bell  of  a  different 
tone  was  also  elaborated.  The  strength  of  the  conditioned 
reflex  and  differentiation  were  checked  before  each  inves¬ 
tigation. 

The  investigation  was  carried  out  during  electric  sleep: 
at  definite  Intervals  (usually  at  15  minutes)  a  conditioned 
stimulus  (bell)  was  administered,  and  observation  was  made 
as  to  whether  or  not  the  conditioned  reflex  appeared,  and 
if  it  appeared,  after  what  latent  period.  The  results  of 
the  investigation  were  recorded  on  the  kymograph. 


62 


If  the  conditioned  .reflex  "occurred  afters  usual  latent 
period  and  after  a  relatively  brief '  ’(one  -$o\ two  seconds.)  * 

'  '  effect  of... the'  conditioned,  stimulus, ;the ’conclusion  pQuld.be 
drawn  that  no  particular  change  in  the /subject? S  condition 
had  occurred. 

=  In" the  ev^ent  the  conditioned  reflex  occurred  after  a  pro¬ 
longed  latent  period  or- only  in  response  .-to  a.  prolonged 
(three  to  five  seconds)  effect  •  of  the  conditioned  ..stimulus 
it  codld  be  considered  that  a  gradual  irradiation  of  inhi¬ 
bition  was  occurring -throughout -the  -cerebral  cortex,. 

Finally,  in  the.  event  .the -co.ndi;tiQ.ne.d, . ref. lex  .did- no.t 
occur  df ter' a 'prolonged  arid  repeated  effect  of  the .condi¬ 
tioned  stimulus  the  conclusion  could  be  drawn  that  inhibi¬ 
tion  had  .irradiated  throughout  the  cerebral  .cortex,  -had  in¬ 
cluded  "the  area  of  :.t.he ...sound  analyzer,- .and  was  .quite .intense 
in  the$e  areas,  which!'.!served  as  an  objective,  indication  .o.f 
the  advent  of.  sleep  in  the  subjects.  </  .  .  .. 

tinder  :t he  - conditions  of  irradiation  'of  inhibition  through¬ 
out  the  cerebral  cortex  but  without  any  intensification  of 
it  in. the  subcortical-brain-stem  centers  the  reaction  to 
■  unconditioned  stimulation  should  be  maintained  (in  our  case, 
to  the  electric  ; current  from  the  induction  .coil).,  which  can 
a.lsb'  be  observed  under  appropriate  conditions,. .  The.  absence 
of  a  reaction  to.,  unconditioned  stimulation  may  constitute 
evidence,  of  a  .deep.-sed ted  inhibition  which  not  only  has  ir¬ 
radiated  throughout.  the  cerebral  cortex  but  which  also  has 
become  intense  in  the"  subcortical-brain  stem- .centers. 

For  the  purpbse'of .  demonstrating  hypnotic  phases  we  used 
....  bell s,' of ;  different,  strengths  .  (louder  and  quieter!  as  well 
"as  a  buzzer  for  ‘the  purpose  of,  differentiation',  A  defect, 
in'  cur  method'  was' the  fact  that  we  could  not  .take  .the.'  strength 
"  '  of  the  reaction  into  consideration  'but  merely,  noted- Its  . pre¬ 
sence  or  absence.  This  effect  was  compensated  for  by  the 
fapt  that  the  subject,?. s.  hands,  were.  free,,  not  interfering 
with  them  during  sleep,'  .  ''  ’ 

, Simultaneous  with  the  investigation  of  the  dynamics'  of 
the  'conditioned'  and  unconditioned  ref lexes-we.  made  a.  record 
of  tbW  actio h  currents  of  the  brain 4-  .•  :.v-| 

After  '  establishing  the  nature  of- the  electroencephalogram 
before,  'sleep', we  •  .took . a" ’  second  record,  of  -, the  action current s 
during’ the "period 'when  the  existence  of  diffuse  inhibition 
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a  record  of  the  action  currents  * 

We  are  presenting  the  results  of  6ur  observations. 

Patient  A.,  age  20,  student.  Had  been  In  the  hospital 
of  the  Institute  from  l6  April  through  20  June  1953. 


Diagnosis:  schizophrenia >  simple  type. 


She  was  admitted  with  complaints  of  headache  and  of  be¬ 
ing  unable  to  continue  her  studies.  . 

She  came  from  a  healthy  family.  She  grew^up  a  healthy 

I  2  sohool^he^wa^excellent 

?n  her’ studies!  Beginning  with  the  eighth  8ra??f^e  began 
to  top  back  in  her  studies;  however,  she  bompleted her  10 
years  of  school  and  entered  tne  Pedagogical  Institut  . 

rSJr?fdf ■ 
creasedjshe  constantly  complained  of  headaches. 

For  the  six  months  prior  to  admission  the  ®on" 

£  hSfs“Uand  4£ 

herself  to  people". 

There  were  no  abnormalities  in  the  internal  organs  or. in 
the  nervous  system. 

che  arjoke  in  a  quiet  monotonous  voice  and  did  not  look 
at  the  person  with  whom  she  was  speaking.  She  stated  that 
a!ervcne  had  changed  their  attitudes  toward  her,  an^she 
began  to  avoid  her  friends.;  She  complained  of-  consreatx  _ 
headaches  and  of  an  absence  of  ideas.  ,  She  considered  her 
self  seriously  sick  and  said  that  a  "pathological  assocl- 
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ation  had-  been  formed  in  her  head  •'which.,  had  to  be  broken 
She  spoke-  about  all  this  In  -a ;  subdued  indifferent  tone  of  -  , 
voice She  did'  not"  show  any •  hallucinatory,  disorders .  • .  . .. 

•  on-  20  April  1953-  electric  sleep  -  treatment  was-,  begun,  _ 

On  21  April  a  conditioned  reflex  was  elaborated  to-  a  posi¬ 
tive  stimulus  --  a -bell,  of  moderate  strength  with  reinforce¬ 
ment  by  a  current- from'  an- induction': coil.}  The  conditioned 
reaction  appeared- in  the  fifth  combination,  was  con solida-. 
ted  after  26  combinations.  .  Generalization,  was  noted  of  the 
conditioned  reaction  in  the  auditory  analyzer*  No  diffep-y. 
entiation  was  made  between  the  loud  bell  and  the  bell  of 
moderate'  strength  or  from  another  -tone .  .  .The.  reaction,  was 
noted  to  ■all-' 'bells  without  distinction.  • 

After  elaboration  of  the  conditioned  motor-defensive  re¬ 
action  the  orientative  (so-called  "base-line11)  procedure 
of  electric  sleep -lasting' .30  minutes  was, checked. .  .. 

After  turning  on  the  current  the  patient  lay  peacefully 
and  without  movement 0  '  Respiration  Was,  regular,  particu¬ 
larly  initially  after  turning,  on  the  .current >  ■  which,  created 
the  outward  picture  of  drowsiness  and  even  of  sleep*.  How¬ 
ever,  the  conditioned  stimulus  produced  a.  conditioned  reflex 
without  any  abnormalities  15  and. 30  minutes  after  the  cur¬ 
rent' was’  switched  on0  ■  Therefore,  no-  change  in  .the  patient's 
condition  was  determined'  objectively.  :v  ■■■.-.  •<.-  :• 

On  23  April  the  first  electric  sleep  procedure  (duration 
one  hour)  was  -carried.;  out,  .  The  ..conditioned  reflex,  was 
checked’  before  the  procedure;  (Rig;  20)  *  .  At  first,  the  .bell 
had  to  be  •  reinforced  by  the  unconditioned  stimulus;  •  then,. . 
it  was-,  consolidated .  Differentiation  was  not  r,  successful;... 
the  pat lent -  showed  the  conditioned  reaction > t p  all  bells 
without  distinction.  .(Rig .  20,  a) .  -.-  .  •) 

Immediately  after  turning  on  the  pulsating  current  the 
respiration  assumed  a  regular'  character  (number  :of  respir¬ 
ations,  20  a  minute).  The  patient  lay  in  a  calm  relaxed- 
position.  According  to  her '  external,  appearance  .  ch<5  "was- ..  I 
drowsy.  For  the  examination  of  the  conditioned  reactions 
see  Rig.  20,  b."-.‘  ’.uy --h  •  .-*  -. :  T 

’The  positive  ■conditioned  Stimulus:  actoini s ter ed.  .  15;.  minutes 
-after  the  current  was  turned. on  -a1  •-bell  .of-  moderate  ...... 

strehgth  ~  did-  not:  produce -.any  oondirtioneft  reaction;  .  , a 
subsequent'  loud  bell’  produced  .It Mn  this- -case,  we  pan  - , 
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speak  of  an  Intermediate  phase  of  sleep,  where  the  stimulus 
of  moderate  strength  did  not  produce  the  reflex,  and  wheie 
the  stimulus  of  considerable  strength  did  produce  it. 

In  the  next  observation  (30  minutes  after  turning  on  the 
pulsating  current)  th®  following  was  noted.  the  patient  was 

immobile,  lay  in  a  relaxed  position.  The  respiration  was 

even,  deep,  slow  (17  a  minute) .  According  to  her  external 
appearance,  she  was  asleep.  The  conditioned  reaction  to 
the  bell  of  moderate  strength  and  to  the  loud  bell  was 
absent. 

The  next  observation  was  made  45  minutes  after  the  pul¬ 
sating  current  had  been  turned  on.  The  external  appearance 
of  the  patient  had  not  changed.  Respiration  was  lo  per  minr 
ute . 

The  conditioned  reaction  was  absent  both  to  the  bell  of 
moderate  strength  and  to  the  loud  bell. 

A  second  conditioned  stimulus  —  a  bell  of  moderate 
strength  —  did  not  produce  any  conditioned  reflex  either; 
however,  the  patient  took  a  deep  breath  and  turned  on  the 
opposite  side,  that  is,  the  stimulation  disturbed  the  depth 
of  sleep.  Actually,  the  repeated  conditioned  stimulus  did 
produce  a  reflex*  however,  it  had  a  prolonged  latent  period 
and  was  associated  with  a  double  flexion  of  the  fingers; 
the  flexion  was  repeated  after  several  seconds. 

The  last  observation  was  made  at  the  end  of  the  proce¬ 
dure,  one  hour  after  switching  on  the  pulsating  current. 

The  patient  was  calm:  however,  according  to  her  external 
appearance  sleep  was  not  deep.  Respiration  was  regular 
but  was  not  slow  (20  a  minute).  The  conditioned  stimulus 
(both  the  bell  of  moderate  strength  and  the  loud  bell)  pro¬ 
duced  a  reaction.  The  pulsating  current  was  switched  off, 
and  the  electrodes  were  removed.  The  patient  was  not  asleep. 
In  response  to  the  question  "Were  you  sleeping,  and  why  did 
you  wake  up?"  she  answered?  "I.  think  I  was  sleeping,  and 
then  I  woke  up;  I  do  no':  know  why," 

The  establishment  of  sleep  inhibition  may  be  studied  on 
the  basis  of  the  picture  of  the  course  of  the  conditioned 
reactions?  the  first  observation  (15  minutes)  indicated  a 
transitional  phasic  state;  the  second  (30  minutes) ,  diffuse 
inhibition  of  the  cerebral  cortex  and  quite  deep  sleep;  the 
third  (45  minutes),  a  similar  condition  with,  however,  more 
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superficial  sleeo  under  the.  conditions--  of. ,  -which  .the  repeat  ed 
effect  of  the  conditioned  stimulus  disturbed; -.the:  diffuse  - 
inhibition  and  actually  "awoke"  the  patient,  which  was  also 
expressed  in  a  return  of  the.. conditioned  reflex,  at:  the.  time 
of ,  the  fourth  observation',-.  .•  ; 

A  pioture  similar  to  this  'one  was  noted  at  the  time  of 

the’  next  electric  sleep,  procedure  25, .May.  (lasting  1V2  ' . 

hours)  ,  :  '  '•  '  •  •  ;  ; 

'  The  observations  were’  made  after  30  minutes  *•  At  the  •  time 
of  the  first  observation,.  (30  minutes)  after  .'beginning  the  • 
procedure  the  patient  was  .somewhat .  restless;-  hor .respiration 
was  regular  •(  18—20'  per  minute),..  The  external-picture  was  •; 
that  of  drowsiness;  ;  The;  •conditioned  stimulus  .produced *£•  • ' 
reflex,  •  '  .  . • . 

At  the  time 'of  the  second  observation  (an  hour,  after  be¬ 
ginning  the  procedure ) '"the  ;pat  lent.. was-  immobile  and  in  a- 
calm  relazes -position.'' 'The  respiration  was  even,  deep  '(lo 
a  minute);  .  The  external  picture.. .was  that,  of  sleep, 'There- . 
was  no  conditioned  reflex,  even  after,  prolonged  and. repeated 
stimulation  (bell' of  moderate  loudness).  However,  the  re- • 
cording  of  the  cerebral  action,  currents  at  this  Gime  some¬ 
what  disturbed  the  depth  of  sleep  (accidental  noise);  the 
patient  moved  restlessly,  and  the  regularity  ;6f  •  respiration 
was  disturbed,  In  order  to 'avoid  disturbing  her  sleep-  the'  . 
conditioned  •  ref  lex' -was  no't  checked;  -the  patient  gradually-, 
quieted  down,  and-  thepicture  of  sleep  was.  resumed.  However, 
the  conditioned  stimulus  -administered  after  15  minutes  pro¬ 
duced  a  reflex;  however, . the  latent- period  was  prolonged- 
to  .four  seconds’;  •  ' ;;  ;  " 't  ■ 

..The- last. observation  was, made. an  hour  and.  15  minutes 
after'  the  beginning  of:  the  procedure;  the  conditioned ;•  re¬ 
flex ;  now  was  produced  without  any .prolongation  of  the. latent 
period.  •• ; '  "•  : 

In  this  patient  the  existence  .of  diffuse  cortical  ’inhi¬ 
bition  .was  established  riily  at  'tile  time  .  of  -the.  second  obser-t 
vation  (an  hour  after  beginning  'the  'electric,  sleep.)-;  'after--' 
wards,  only  a  condition  -of  transitional  character  could  be 

noted.  .  .  ......  .  .  •:  ■ 

The-- electroencepha-lographic "data -were  ias.'followS'i  •a}'  re¬ 
cord,- before-.' onset- of 'electric  'sleep.  .  I-n: -the  occlpi-tal  areas, 
of’  bp;t.b  •  sides  -there’  •were,.’;.a-'^av:.es'> with  Xa- .frequency  -of-  IQ'-'per 
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second  and  an  amplitude  of  30-40  microvolts  occurring  in 
distinct  regular  groups. 

Xn  the  frontal  areas  the  curve  consisted  of  asynchronous 
waves  of  different  frequencies- (30-60  a  second)  arid  an  ir¬ 
regular  shape- with  ah  ah^litude  of  up  to  20  microvolts. 

b)  Record  after  one  hour  of  electric  sleep;  In  the  oc¬ 
cipital  areas  the  curve  had  a  similar  character,:  however, 
the  amplitude  of  the  a-waves  did  not  exceed  15-20  micro¬ 
volts  on  the  left  and  20-25  microvolts  on  the  right;  the 
modulation  of*  the  Waves  was  less  noticeable.  In  the  fvoti* 
tal  areas,  -little  electrical  activity  was  noted  and  the 
curve  consisted  of  irregular  waves,  chiefly  with  slow  rhy¬ 
thms  (of  a-waves  and  less)  of  small  amplitude. 

c)  Record  after  the  termination  of  electric  sleep.  In 
the  frontal  areas  on  the  left  the  curve  was  similar  to  the 
preceding  (electrical  activity  decrease);  on  the  right,  the 
curve  assumed  a  character  similar  to  the  initial  one.  In 
the  frontal  areas,  zhe  curve  was  similar  to  the  preceding; 
however,  the  amplitude  of  the  waves  Increased  to  15-20  micro¬ 
volts,  corresponding  to  which  high-frequency  waves,  which 
constituted  it,  began  to  be  noted* 

On  28  May  (fourth  electric  sleep  procedure.  Fig.  21)., 
Before  administering  the  electric  sleep  the  condi tioned 
reflex  and  differentiation  were  checked.  An  electroenceph- 
alographic  record  was  taken  (No  4) . 

Thirty  minutes  after  beginning  the  electric  sleep  pro¬ 
cedure  the  patient  was  sleeping  quite  deeply.  The  condi¬ 
tioned  positive  and  differentiating  stimuli  did  not  produce 
any  reflex.  A  record  of  the  action  currents  was  made  (No 
65),  after  which  the  depth  of  sleep  was  checked:  the  reflex 
was  absent  both  to  the  positive  and  differentiating  stimu¬ 
lus. 

An  hour  after  the  beginning  of  the  electric  sleep  pro¬ 
cedure  the  patient  was  sleeping;  an  electroencephalogram 
was  made  (No  66).  There  was  no  conditioned  reflex. 

An  hour  and  a  half  after  the  beginning  of  the  electric 
sleep  procedure  there  was  a  similar  picture.  The  action 
currents  were  recorded  (No  67).  The  conditioned  reflex  was 
absent  before  recording  the  action  currents  and  after  it. 

The  patient  was  awakened.  An  electroencephalograph!©  record 
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was  taken.  The  conditioned  reflex  was  adequate  and  differ^  . 
en  Wat  ion  was  preserved,  .  ' 

Eleetroencephalographic  data  (Fig.  22)  t?  -  ■ 

a)  Record  before  the  beginning  of^  the  electric  sleep, 
procedure  (No  ’64) .  In  the  occipital  area  there  are  quite  r.  ,  . 
regular  a-waves  with  a  frequency  of  10  a  second  and  an  amp¬ 
litude  of  30-40  microvolts  with  high-frequency  waves  of.  • 
hardly  noticeable  amplitude  imposed  on  them  on  the  right; 
on  the  left,  the  waves  have  an  amplitude  of  less  than  10 . 
microvolts.  ,-j  /  '  ,  ",  '  .  •  •  V 


In  the  frontal  area  on  the  right  there  are  1 individual.  • 
groups  of  a-waves  with  an  amplitude  of  up  to  20  microvolts; 
on  both  sides,  there  are  hijgh  frequency  waves  (40-60.  per., 
second):  , of  irregular  character  with  an  amplitude  on  the  ; 
right  of  up  to  10  microvolts  and  on  the  lex t>  up  to  30-40 
microvolts.  ,  .  .  ■  '  ; 

b)  Record  taken  30  minutes  after  beginning  electric  sleep 
(No  65).  In  the  occipital  areas  on  both  sides  there  are 
a-waves  with  a  frequency  of  10  per  second  modulated  in  regu¬ 
lar  groups,  with  an  amplitude  oh  the  right  of.  up ^ to  3Q  micro 
volts,  and  oh. the  .left,  up  to  50  microvolts;  on  the  left* 
in  place*,  the  Waves  are  of  insignificant  amplitude.  In 
the  frontal  areas  on  the  right  there  are  quite  regular  ar 
waves  with  amplitudes  of J  up  to  20  microvolts;  on  the  lelt, 
there  are  individual ‘groups  of , a-waves  Of  insignificant 
amplitude  but  chiefly  high-frequency  waves  of  irregular 
character  with  an  amplitude  of  10-15  microvolts. 


c)  Record  after  ah  hour  of  electric  sleep  (No  66),  Oc¬ 
cipital  leads:  a  picture  similar  to  the  preceding,  but  the 
a-waves  are  modulated  into  rarer  groups.  In  the  frontal 
areas  the  picture  is  similar  to  the  preceding. 

d)  Record  taken  lVp  hours  after  the'  beginning  of  elec-- 
trie  sleep . (No  .67) .  In  the  occipital  leads  the  .a-waves  on 
both  sides  are  now  found  onlyin  quite  rare  groups  (consi¬ 
derable  reduction  of  electrical  activity).  In  the;  frontal 
areas  the  picture  shows  no  particular  changes.  .  : 


.  e)  After  electric  sleep  (immediately  after,  turning  off 
.the  current )  (No  68)  7.  A  picture  similar  to  the.  initial, 
with  the  exception  of  the  fact  that  the  high -.frequency  waves 
in  the  frontal  areas  Abe  of  a  ' somewhat ! lower  amplitude *  par- 


ticularly  on  the  left,  leas  than  20  microvolts. 

A  similar  picture  was  repeated  in  subsequent  procedures: 
15-20  minutes  after  turning  m  the  pulsating  current  the 
patient  fell  asleep  quite  deeply*.  Objectively,  this  was 
expressed  in  a  complete  absehce  of  the  conditioned  reaction 
both  to  the  moderately  loud  and  the  loud  bellB* 

We  shall  not  discuss  the  remaining  observations* 

In  summarizing  the  observations  made  on  the  patients  dur- 
ing  electric  sleep  it  may  be  pointed  out  that  we  encountered 
the  following  changes  in  the  conditioned  reaction:  prolonga¬ 
tion  of  the  latent  period,  inconstancy  of  the  reflex  in 
Response  to  successive  stimuli,  the  appearance  of  the  re¬ 
flex  only  in  response  to  a  repeated  and  more  prolonged 
stimulus  (narcotic  phase),  occurrence  of  the  reflex  only  in 
response  to  a  quieter  and  shorter-lasting  bell  (paradoxical 
reaction),  positive  reaction  to  the  differentiating  stimu¬ 
lus  (ultraparadoxical  phase),  and,  finally,  complete  absence 
of  the  reflex  in  response  to  the  repeated  and  prolonged  ef¬ 
fect  of  the  conditioned  stimulus  (inhibitory  phase). 

All  those  phenomena  are  to  be  explained  through  the  pro¬ 
cess  of  irradiation  of  inhibiticn  produced  by  the  effect 
of  thepul sating  current  through  the  cerebral  cortex.  In 
the  las'  case,  with  complete  absence  of  the  conditioned  re¬ 
flex,  the  existence  may  be  supposed  of  a  diffuse  inhibition 
in  the  cerebral  cortex  which  includes  the  area  of  the  audi¬ 
tory  analyzer,  which  outwardly  is  manifested  in  quite  deep 
sleep. 

With  respect- to  the  unconditioned  reflex  it  may  be  poin¬ 
ted*  out  that  in  the  majority  of  our  observations  it  occur¬ 
red,  whereby  the  effect  of  the  electrical  stimuJ.us  produced 
an  inadequately  strong  motor  reaction  and  disturbed  sleep. 
This  gives  us  reason  to  believe  that  in  these  cases  the 
diffuse  inhibition  was  limited  to  the  cerebral  cortex;  the 
subcortical  centers  possibly  were  even  in  a  state  of  in¬ 
creased  tone.  In  rarer  cases,  the  unconditioned  reaction 
was  absent,  which  speaks  for  Irradiation  of  inhibition  also 
to  subcortical  centers  (clinically,  deep  sleep). 

In  systematizing  these  data  four  principal  phases  of 
electric  sleep  may  be  established  characterized  by  differ¬ 
ent  degrees  of  distribution  and  depth  of  inhibition  produced 
by  the  effect  of  the  pulsating  current. 
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Fir  alt  phase  —  the  conditioned  reflex,  if,  obtained  con-, 
slstently  and  without  any  notable'  change  in  the  latent  per ♦- 
iod  or  strength  .relationships.  Differentiation  is  main¬ 
tained,  that  is,  there  are  n6  ‘Objective  data  .attesting  to 
the,  p re sence  or  irradiation  of  an  inhibitory,  proce ss.  through¬ 
out  . the  cerebral  cortex.  . According  to  the  clinical  pic  ture , 
this  corresponds,  to  cases  "Without  any  visible  change  in  . 
condition".  :  ■ 

Second’ phase  •—  the  conditioned  ref  lex- is  ;inoonstant> ;  • 

appears  after  a  prolonged  latent  period  or  after  the  pro- 
longed  effect  of  the  conditioned  stimulus;  differentiation 
is  disturbed ,  ahd'.di s'turbance s  In  the  strength-  relationships 
become  prominent.  In  this  case,:  a  partial  (gradual)-,  irradi¬ 
ation  Of  inhibition  throughout  the  cerebral,  cortex  may  be 
supposed  with  the  manifestation  of  hypnotic  phases-.  Cllnr -• 
ically,  the  state  ( Of'- drowsiness  passing  into,  superficial  .  r 

sleep  corresponds ‘-to  ; this,  '  •  ‘ 

'  ■  "  .  •  '  •••  *  . '.  ...  ;  ■  >•  ... 

* .  Third  phase  the  conditioned  reflex  is  consistently 
absent,  but  the  unconditioned  reflex  -is  maintained,  that  _ 
is,  a.  considerable  'irradiation  of  inhabit  ion  throughout  the 
cerebral  cortex 'occurs  which; embraces  the  area  of  the  audi¬ 
tory 'analyzer;  ‘Clinically,  this  corresponds  to  the  state  ... 
of  quite  deep' sleep.;  •• 

Foiirtr  phase  (observed  in  Only  two  subjects)  --  not  only 
the  conditioned  but  also  the  unconditioned  reflex  is  absent 
inhibition  not  only  includes  the  cerebral  cortex  but  to/,  some 
degree  also  is  deepened  to  include  the  subcortical-brain 
stem  centersr  clinically,"  the  state  of,  deep  sleep  corres¬ 
ponds  to'  this  o'-  •  -V 

.vfhe  phasee  mentioned; are  usually  established  in'  sequence) 
replacing  one*  another  o'  In  the  majority,  of  patients  these 
shifts  stop  in  the  second'  and  third  phases,,  Dess  often, 
the  fourth  phase  Of •  deep  sleep  is  observed  also  .with  the  ; 
absence'  of the  unconditioned  reflex,  '  v-  •  ■■■%■■.  . 

Therefore-,  our  observations  show  how  an  inhibitory;  pro¬ 
cess  occurs  under  the  Influence  of  a  pulsating  current  .and; 
how  it  gradually  irradiates  including  the  cerebral  cortex 
and  sometimes  also  the  subcortical  centers,  whi.ch  is  mani¬ 
fested  outwardly,'  first,  in  transitional,  states  of  the  na- 
.‘ture  of  drowsiness,-'  which  subsequently-  change  into:  sleep  of 
varying  depths .  '  The  sleep  may-;  continue  .  Unchanged  even,  af¬ 
ter  the  cur rent  i s  turned  off  ,  which  also-  speaks  fop  .itsu: 


v** 


simiDacity  to  physiological  sleep*  The  effect  of  the  pulsa¬ 
ting  current  is  the  trigger  mechanism  of  sleep. 

The  degree  and  depth  of  irradiation  of  inhibition  which 
determine  the  difference  in  the  conditions  produced  by  the 
effect  of  the  pulsating  current  may  depend  on  many  factors. 
Without  considering  the  significance  of  the  environmental 
circumstances  (exclusion  of  external  stimuli),  it  depends 
to  a  considerable  degree  on  the  functional  state  of  the 
central  nervous  system  at  the  time  of  the  effect,  which  has 
a  dynamic  nature  even  ih  the  same  patients. 


This  difference  in  conditions  should  depend  on  the  cap¬ 
acity  of  nerve  cells  to  develop  an  inhibitory  process  in 
them  and  on  the  irradiation  of  it  to  neighboring  areas, _ 
which  is  associated  with  the  type  of  nervous  system  of  the 
patients.  I,  P.  Pavlov  writes,  "The  type  with  the  predom¬ 
inance  of  the  stimulatory  process  has  a  great  tendency  to 
go  asleep  under  the  conditions  of  our  experiments,  while 
the  readily  inhibited  type,  on  the  other  hand,  remains  awake 
under  the  same  conditions".  (I.  P.  Pavlov.  Collection  of 
Works.  1947,  Vol  IV,  p  240).  Aside  from  the  effect  of  the 
pulsating  current  the  exclusion  of  the  visual  receptor 
through  the  application  of  the  ocular  electrode* 
comfortable  position,  et  cetera,  also  contribute  to  the  de¬ 
velopment  of  sleep  inhibition  in  electric  sleep.  In  the 
subsequent  pulsating  current  procedures  the  conditioned  re¬ 
flex  mechanism  of  production  of  sleep  also  undoubtedly  par¬ 
ticipates. 


It  seems  to  us  that  the  data  presented  permit  us  to  be¬ 
lieve,  with  an  adequate  degree  of  probability,  that  under 
the  influence  of  the  pulsating  current  it  is  not  some  kind 
of  special  pathological  condition  approaching  electronarco- 
sis  which  is  produced  but  rather  a  natural  sleep  of  differ¬ 
ent  depths,  beginning  with  transitional  phasic  states  and 
ending  with  full  and  deep  sleep.  The  effect  of  the  P^lsa- 
ting  current  is  a  trigger  mechanism  of  this  sleep,  which, 
once  it  has  occurred  continues  according  to  its  own  natural 
laws  regardless  of  the  continuance  or  cessation  of  the  ef¬ 
fect  of  the  current. 


The  study  of  the  electrical  activity  of  the  brain  in  elec¬ 
tric  sleep  shows  that  in  electric  sleep  the  following  char¬ 
acteristic  changes  may  be  noted. in  the  electrical  activity. 
Under  conditions  where  drowsiness  rather  than  particularly 
deep  sleep  .is  produced,  from  the  effect  of  the  pulsating 
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current  a  depression  of  the  a-rhythmUnd  a  decrease  of  elec¬ 
trical  activity  and.  the  occurrence  of  slow  waves,  et  cetera, 
were  noted  on  the  electroencephalogram  taken  after  the,  • 
pulsating  current  was  turndd'off. 

’  In  these  'Investigations  the  nature  hf  the  patient^s  -con¬ 
dition  ..(drowsiness,  sleep)  was  determined  according  Jo  the, 
clinical  picture.  'In  the  present  investigation^ we  studied 
the  change  in  electrical  activity  of  the  brain  in  .electric 
sleep,  checking  on  the  nature  of  the  patient’s  condition 
by  the  objective  method,  -We  recorded  the-  action .currents 
during  the  periods  of'  sleep,  wherein  the  objective  nature - 

of  the  patient’s'.cohditibn  was  established,  (-before^ and  af¬ 
ter  recording  the  action  currents)  by  means  of  an  investi¬ 
gation  of  the  dynamic  a  of  the  conditioned  reflex.. , 

An  analysis  .of.  the  data  obtained  shows  that  the^ depres- 
sion  in  the  a-waves  noted ‘  above  and  the  reduction  in.  el&c-r 
trical  activity  correspond  -to  the  period  of  persistent 
•absence  of  the  conditioned  reflex,  that  is,  to  the  period 
of  diffuse  inhibition  of  the  cerebral  cortex. 

The  change  in  electrical  activity  mentioned  occurs  gra¬ 
dually,  in  proportion  to  the  duration  of  the  given  period. 
These  data  coincide  with  our  observations  made  previously. 
Once  again  they  confirm  the natural  character  of  sleep  pro¬ 
duced  by  the  effect  of  the  pulsating  current v  >■  :”.,: 

.  Therefore,  our  investigations' show  that  both  in  the  — 

.  clinical  picture  and  according  to  the  data  of  certain,  ob-r 
jective  examinations 'electric  sleeps  represents  actually 
physiological  sleep  which  has  been  produced  by  the  effect 
of  the  pulsating  current.  The  latter  acts  as  a  rhythmical 
monotonous  ’stimulus ;  under  the  influence  of  which  the  nerve 
cell,  .in  I.  P.  Pavlov’s  expression  "Inevitably  passes  into 
an  inhibitory  'state,,v "  '  ■  ’  •  ■ .• 

At  the.  same  time,  certain  characteristics  of  electric 

sleep  .should  be  noted  which  show  that  the  effect  of  the  pul¬ 
sating  current,  particularly  in  an  organism  in  which  the-_ 
regulation  .hap  been  disturbed,  is  considerably  more  complex 
than  simple" '.'rhythmical' stimuli'  of.  the  nature  of  the.  blink¬ 
ing  of  a  laitnp  or  thythmical-  swinging-;  which  under  certain 
conditions  also  produce  sleep.  .  i  -.  **•'•  ; 

Observations  in  the  hospital  show,  for  example,  that  the 
therapeutic  effect  of  electric  sleep  is  not  directly  related 
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to  the  depth  and  duration  of  sleep  during  the  procedure; 

The  normalization  of  the  disturbed  night’s  sleep  is  obser¬ 
ved  also  when  the  patients  have  not  entirely  fallen  asleep 
during  the  procedure*  '  : 

Normalization  of  the  fcmeumogram  and  pie  thy  sinogram  in  pa¬ 
tients  with  schizophrenia  through  the  effect  of  the  .pulsa¬ 
ting  current  occurred  even  before  the  advent  of  drowsiness 
or  sleep, 

EVen  after  a  relatively  brief  superficial  sleep  during 
the  procedure  the  patients  feel  a  particular  freshness' and 
Elertness  (as  after  a  deep  night’s  sleep).  •' 

All  this-  shows  that  deeper-seated  functional  reorganiza¬ 
tions  are  produced  in  the  bodies  of  patients  through  the 
effect  of  the  pulsating  current  than  those  which  may  be 
achieved  by  several  additional  hours  of  sleep  produced  by 
indifferent  rhythmical  stimuli. 

The  biochemical  changes  investigated  by  E,  Ya,  Skuin’  in 
the  metabolism  of  patients  treated  with  electric  sleep  are 
also  more  considerable  than  those  which  might  be  expected 
from  the  effect  of  several  additional  hours  of  sleep. 

All  this  causes  us  to  express  the  supposition  that  the 
effect  of  the  electric  current  on  nerve  centers  is  of  im¬ 
portance  In  the  therapeutic  effect  of  electric  sleep.  It 
may  be  supposed  that  specifically  the  condition  of  super¬ 
ficial  sleep,  where  a  diffuse  cerebral  cortical  inhibition 
occurs  without  spread  of  it  to  subcortical-brain  stem  cen¬ 
ters,  gives  the  best  therapeutic  effect. 

Apparently  in  this  case,  the  subcortical-brain  stem  cen¬ 
ters  which  are  subjected  to  the  most  intense  effect  of  the 
current  (ocular-occipital  arrangement  of  the  electrodes), 
may  be  in  a  condition  of  a  somewhat  increased  tone  (which 
increases  the  cerebral  cortical  inhibition  according  to  the 
law  of  induction) ,  which  contributes  to  an  improvement  in 
the  trophic  and  regulatory  function  of  the  nerve  centers. 

Our  supposition  was  proved  in  the  experimental  investi¬ 
gations  of  I.  S.  Roblner  on  animals,  the  results  of  which 
are  presented  below.  *  ;; 
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4.  The  Problem  of  the  Direct:. E££ect  of  a  Pulsating  Current 

•  ••»’  v'.'.  .;on',.the  .C.entpal?M@pVQUB;-Sy&t,em^ >•'•  '  .<• 

Thev. direct;  .effect^.af,  a;'pUlsait4pg-;curr^it^6n':'4:he  central;..., - 
nervous'. .sy at em  .ap.a  weak.-,thythiticai'rsj;iin'd'lus-  underlies.  th.e;<v;  •• 
electric  sleep  method.  The  mechanism.' of-  action  of.. the  /pulr*. 
sating  current  on  the  central  nervous’  system-  seems  to  be.-j 
very  complex,,  .including  both,  the  direct  effect  of  the  cur¬ 
rent  on  the-.' cerebral,  centers  and  lt‘s'’^effect'  on  .the  -.periph*- 
eral  receptors  ard  conducting  tract's  ‘the;  Central  .-'nervPH'Sr; 


system-; 


-•  The  .problem.-.of  ' the  central  ;dr 'peripheral ''effect  of  ^he  ,;;- 

pul  Sating. .current  is-.-not  :,Q.hly  of  theoretical  but  also  .of 
practic'al^significance.hi  if  "'we  '.b'onsider>  -as  certain  authors..- 
(for  example,  G.  Yu.,  •  Belitskiy). '  do,  that  only-  Stimulation;..-, 
of  the  nerve  repeptors  '"of:‘.the;:Skin  is  important  in,  electric.; 
sleep,  then  the  methods' may  be' simplified- considerably  and..  . 
-reduced-to  stimulation, of.,  the  .skin,  with  a  weak  induction 
current,. ‘.as  has  been  done f  for;Pxamp3,e,.; in  the  experiments 
of  M-.'  ;Nv:  Yerofeyeva.  '  VI.-.-  . "  -;  .  - 


.'-.'Control  .observations,  made  by  us  in  people  showed  that 
the: ‘'Weak  electrical. .'stimulat ion-  of-  .the  -skin  gives  the  ef?  -...- 
feet;  of  producing--  sleep,  in  approximately  the  same  way  as.  ... 
does  "the'  effect  ’  of  -other  monotonous  weak  -  external  -stimuli,  ;• 
.  (for  ; example,-,  the  .bllnking  .'of  a  'lamp,  -  the  beat  of  a  metro- 
’  nome,  •  swinging^  et  cetera; ,  !’  However,  -'this  effect -is  vary*  - 
ing,  in.definle,;'  and:ririd;6.nstant, .  and>  principally,  it  does  •• 
not. -produce  any  henpfifi3?al',;ciinicar  effect*  \  ■  ;.• 


A  compari son’  of'  the se-;ob‘servlti6ns  with  the .  definite-,.  ‘ ; 
consistent,  and,  principally,  clinically  effective. elec¬ 
tric  sleep  according.. fo  our  method. gives  us  the  basis  for 
the.  .belief  that',  'in.'  elec  trip;. sleep;  a ;  direct '  effect  of .  the  . 
pulsating,  current  bnlthe  briin;' is  also  of  importance,.  .  In; 
thi  s  .connection  ,*  the-'  method  of  using  the  pul  sating:-  current , 
in‘.e:lectr.i.c. .sleep;  i  a  similar  to.  the  "transcerebral  galvani- 
zation*!  (according  to.  the  Bpvifg;algnpn  meth'od)  ;  whiph:  ha,s  been 
widely- ; usejd -in- ■phy.aiathePapy :  and  is-  designed:  to  produce  an 
effect. ‘Of  't,he- .cufajent  'on.  .the  nerve  centers-  pf  . the; .brain*-. ; 
In  telec  trie  Asleep; 'it  is  'not.a'  'direct1  .current  effect  which;  •; 
.is  :used.;hut  rather  .a  puisatlng':low '  fr'eqPenoy  current*  .thanks 
•to : which,  a  different  .effect '  i s .  obtained  than  after  -transrb 
cerebral galvanizati on • 1-'*- iK} - xo  r-. .  » v--, 


For  the  purpose  of  solving'  the  problem  Oftho1.  mechanism 


of  action  of  the  electric  current  on  the  brain  It  is  es¬ 
sential  primarily  to  establish  experimentally  by  which  rou¬ 
tes  and  to  what  degree  the  current  passes  into  the  brain 
mass  with  the  external  (on  the  skin)  arrangement  of  the 
electrodes, 'and,  therefore ^  with  what  intensity  it  can  act. 
on  the  various  brain  cent era i  ••••*  . ; 

For  the  purpose  of  clarifying  this  problem  Vi  A,  Glazov- 
performed  a  special  expo-i^^^t.  By  means  of  a  probe  made 
of  two  Insulated  needles  connected  with  a  galvanometer  the 
relative  current  density  was  determined  at  various  points 
in  the  brain  of  a  rabbit  during  the  effect  of  ah  Interrup¬ 
ted  direct  current  (according  to  the  electronarcosis  method) 
with  electrodes  arranged  fronto-lumbarly.  The  results  of 
the  measurements  showed  that  the  current  density  in  the 
brain  centers  at  the  base  of  the  skull  is  much  greater  than 
in  the  brain  centers  next  to  the  skull- vault.  .  : 

In  analyzing  the  conditions  of  passage  of  the  current  in¬ 
to  the  cranial  cavity  from  a  physical  point  of  view,  we  may 
consider,  taking  into  consideration  the  great  resistance 
of  the  solid  bone  tissue,  that  the  current  must  pass  into 
the  skull  and  leave  It  through  the  natural  openings  in  the 
bones  and  also  through  the  very  thin  sections  of  cellular 
bone  covered  with  mucous  membrane.  The  brain  tissue,  which 
is  similar  to  fatty  tissue  in  its  electrical  properties, 
also  possesses  quite  a  high  degree  of  electrical  resistance. 
Therefore,,  the  distribution  of  the  lines  of  force  of  the 
current  occurs  irregularly  within  the  brain  mass,  and  the 
current  spreads  chiefly  along  the  course  of  the  blood  ves¬ 
sels  as  well  as  along  the  spaces  and  fissures  filled  with 
spinal  fluid. 

Keeping  in  mind  the  structure  of  the  skull  (the  existence 
of  a  large  number  of  openings  for  the  vasoneural  trunks, 
as  well  as  the  presence  of  cellular  bone  in  the  orbits  and 
base  of  the  skull)  there  is  every  reason  to  believe  that 
the  current  enters  the  skull  and  leaves  it  chiefly  at  the 
base.  The  current  density  in  the  brain  centers  at  the 
base  of  the  skull,  where;  main' nutrient  arteries  (circle  cf 
Willis)  and  spinal-fluid-filled  spaces  (cisterns)  are  also 
located,  will  be  greater  than  in  the  centers  next  to  the 
skull  vault.  This  has  been  confirmed  by  V.  A.  Glazov  experi 
mentally.  In  connection  with-  this,  we  consider  the  ocular- 
occipital  arrangement  of  the  electrodes  most  advantageous  ; 
for  the  effect  of  the  current  on  the  brain.  \ 
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Thereby,  the  current.,  enters  the  skull  principally  through 
the  fissures  and.  openings. in. the  walls  and. base  of  the  or¬ 
bits  and  leaves  through  the' foramen  magnum,  the  emissaries  ; 
and.  cellular,  bpne  of  ■  the  mastoid  processes;;  Thereby,  the 
current  acta  also  cn' the-  receptor  apparatus  of  structures 
in" the  orbits  and  also  those. of  soft  tissues  surrounding  ' 
the  skull,  .We  do  not  deny  the  presence  of  a  reflex  compon¬ 
ent  in  the  reactions;  to  the  effect,  of  a  pulsating  cur rent 
with  an  ocular-occipital  arrangement  of  the  electrodes,  but; 
the  entire  .physiological. mechanism  of  these  reactions  is 
not  limited,  to  thi  s'.  "  "  >  ;  ,  .  ' 

Nevertheless,  in  connection  with  the  great  significance’ 
of  .this  fact  it  was,  decided  to  repeat  .the  experiments  per¬ 
formed  by  .V A,.  Glazov ;  under  conditions  of  action  .of  a:  c'ur- 
rent.  in/ elect ric  sieep,.  . that  i^V  with  an  ocular-occipital 
arrangement  of  the  electrodes  and  the  effect  Of  a  pulsating 
current  with.  the.  characteristics  which,  we  have  selected, 

A  probe  ..was  made, consisting  , of  two  needles  .slivered  at.  . 
their  ends  and  covered  throughout  (except . for . the  ends)  With 
an' insulating  enamel  lac  and  fastened  in  a  frame  which  . 
makes  it  possible  to  advance  the,  ends  of  the  needles  for  .  . 
a  definite  distance,  which  can  be  measured  by  a  scale  pre¬ 
sent  on  the  frame ,  The  needles,  arc  .arranged,  in  parallel 
and  at  a  distance  of  three  millimeters  from  one  another,  . 
and' are  connected  with  a.  mirror  galvanometer  by  soft  wires, 

A  round' hole' five  millimeters  in  .diameter  was  first  trep¬ 
hined  in  the  Vault'  of  a  rabbit’s  skull.  The  experiment  Was 
performed  after  the  Skin  sutures  had  healed, 

The  measurements  were  made  by  mearis  of  a  mirror  galvano¬ 
meter  with  a  sensitivity  of  1°  =  1.7  x  10“9  amperes. 

"By  means  ;of  the  mirror  galvanometer:  and  using,  a  pulsat¬ 
ing'  current  it.  was  .possible  to;  establish  the  presence  of 
current  in,  thp  .brSin  mass.  •  However,  it  was  difficult  to 
make  finer  measuremehts  dealing  with  the  distribution  of  . 
the ...  current,  because  the,  mirror,  galvanometer  has  .'too  much 
inertia  for.  such  brief  impulses'.  .  The  .current  distribution.  ' 
was,  studied  for  the  effect  of  a  galvanic  current  (four  ma  . 
strength)  with  ah  ocuiar-occipl.tal  arrangement  cf  the  elec.-; 
trode.s,. r  '  .  ,r 

A  total,  of  ;e.ight,  experiments  on,  four  "rabbits,;  were  per¬ 
formed  .  it'  should  be .  noted  tha t ,  the  study  of  .  the  di'St ribu-: 


tion  of  the  current  in  "the  depth"  of  the  brain  mass  is  com¬ 
plicated  by  the.  irregular  distribution  of  the  current  not 
only  in  the  vertical  but  also  in  the  horizontal  direction; 
therefore,  the  magnitude  of  the  deflections  of  the  galvano¬ 
meter  observed  depends  not  only  the  depth  of  submersion  of 
the  probe  but  also  on  its  direction  with  respect  to  the 
sagittal  plane.  With  the  gradual  advancement  of  the  probe 
through  the  intact  skin  and  the  trephined  opening  in  the 
skull  vault  and  into  the  depth  of  the  brain  bass  to  the  base 
of  the  skull  two  current  density  maxima  are  observed:  one, 
directly  under  the  skin;  the  other,  in  .the  vicinity  of  the 
base  of  the  skull. 

After  analyzing  the  data  obtained  it  may  be  considered 
that  the  first  maximum  of  current  density  directly  under 
the  skin  is  associated  with  the  current  which  is  distributed 
in  the  subcutaneous  tissue  and  also  along  the  surface  of  the 
dura  mater.  Because  of  the  presence  of  a  trephined  opening 
at  this  spot  the  current  routes  mentioned  run  together. 

Then,  the  current  density  decreases  sharply  and  remains  at 
low  figures  down  to  a  considerable  depth,  where  the  second 
current  density  maximum  is  observed  corresponding  to  the 
location  of  the  brain  centers  next  to  the  base  of  the  skull. 

Therefore,  our  measurements,  first  of  all,  very  definit¬ 
ely  establish  the  penetration, of  both  a  pulsating  and  con¬ 
tinuous  galvanic  current  into  the  brain  mass  when  an  ocular- 
occipital  arrangement  of  the  electrodes  is  used,  and,  secondly, 
confirmed  V.  A,  Glazov's  statements  that  where  an  external 
arrangement  of  the  electrodes  is  used  the  current  density 
in  the  brain  centers  lying  at  the  base  is  the  greatest,  and 
it  decreases  in  a  direction  toward  the  centers  lying  next 
to  the  skull  vault. 

After  initially  adopting  the  usual  ocular-occipital  ar¬ 
rangement  of  the  electrodes  in  man,  we  became  convinced  dur¬ 
ing  the  process  of  work  that  unpleasant  sensations  frequen¬ 
tly  occur  in  the  bones  of  the  facial  skeleton  with  such  an 
arrangement  of  the  electrodes  and  from  the  action  of  a  pul¬ 
sating  current,  whereby  their  intensity  depends  on  the  site 
of  location  of  the  posterior  electrode:  the  lower  it  is 
placed  in  the  occipital  area  the  more  intense  these  sensa¬ 
tions  are.  Where  it  is  possible  (no  hair)  to  arrange  the 
electrodes  higher  in  the  occipital  area  these  sensations 
disappear.  This  constitutes  evidence  to  the  effect  that 
the  arrangement  of  the  occipital  electrode  influences  the 
distribution  of  the  lines  of  force  in  the  tissue  surround-- 
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ing  the.  skull,  and  that  a  low-  position. of  the  electrode  •  - 
leads  to.  the.  branching. off.  of  a  .larger  portion  of  ■the  cur¬ 
rent  In  the  area  of  the  face  and  to  the  occurrence  -of.  un¬ 
pleasant  sensations*  . 

In  accordance. with  these,  observations  we  used  an  elec¬ 
trode  of  special  construction  in  our  first  experiments;- "this 
made  it. possible  to  place  it  on  the  hairy  portion  of  the 
head  directly  in  the  -  occipital  area^  It  consisted  of  a 
multitude  of  .  movable  rods  penetrating  between  the  hairs  •  -• 
like  the: teeth  of  a  comb.  The  use.  of.. such  an  electrode  re¬ 
duces  the',  intensity,  of  the  unpleasant  sensations  and  makes 
It  possible  .  to  ’ increase  the  threshold  dosage  of  theCur--- 
rent;  the.  sensation-  from  the.  passage  of:  the.  current  is  lo¬ 
calized-  ho^.  only,  in  the.  depth  of  the  orbit.  The  experience 
in’,  this-  work  later  showed-  that  the  comb,  electrode  can-  be-  • 
replaced  by  a  -split -plate  electrode  of  small  area  which  is 
applied  behind  the  ear  conchae-.  directly  over  the  mastoid  -  • 
processes.  In  these,  places  -  the  skin;  is"  usually-  without 
hair,  and  in  an  extreme  case  the  latter-  can  be'  shaved  off 
somewhat.  .  .  .  ; 

..Through  the  experiments  described  above  only-  the  fact 
of  the  passage  of  the  current -..inside  the  skull  was  estab— 
li shed. and  the  most  effective  arrangement  of  the'  eleotrode's 
found  (orbit-mastoid  processes). 

I.  S.  Robiner -carried  outa  special  investigation  which 
made  it  . possible  to  establish,  the.  finer  proofs  on  behalf  ; 
of.  our  concept  that  the  direct  effect  of  the  current  on  the 
brain  centers -is  -also -of-  definite. importance  in  electric  - 
sleep,:..  .The -investigation,  consists  of.  two  parts  s  clinical- - 
and  experimental,,,  By  the  electroencephalographic  method  a  - 
study  was  made-  in  both  parts -pf-  the  investigation  of  the  - 
so -palled  ."spontaneous"  electrical-  activity  of  the  brain 
.under "thelcondition  of  action  of  a  pulsating  current  ac¬ 
cording  to  ..the.  electric -sleep  method. :  . 

In  the  clinical  portion.;  of  the  Investigation  electric 
sleep  .was  administered  to  healthy  persons  arid  patients  suf¬ 
fering  from  insomnia  and  who  were  in  reactive  and  asthenic 
states.  ,  Thereby, -a  neurological-  examination  was  made,  and" 
the  ^reactivity  curves  were  ,also>  Investigated,  and  condi¬ 
tioned  .reflexes  to  sound  -stimuli  were  /also  elaborated  ad-  ; •_ 
cording ,.td  the  speech-motor  me,thod s  of  A.-  G.  : I vahov -Smolen¬ 
skiy,:.  .the  prolonged,  ringing,  of-  a  bell  .served  a  at  the  pdsi-  ; 
tive  signal;  an  Interrupted  -bell/  cthe  ndgatiyev  •  After  'that?. 


79 


the  electric  sleep  procedure  was  performed  on  the. subject 
lasting  up  to  two  hours,  and  this  was  continued  over  a  per¬ 
iod,  of  20. days. 

For  the  purpose  of  stUdyihg  the  effect  of  a  pulsating 
ourrent  on  the  subcortical  brain  centers  experiments  were 
performed  on  rabbits  under  conditions  of  a  chronic  experi¬ 
ment  with  the  implantation  of  electrodes  into  the  cerebral 
cortex  and  thalamus*  Before  beginning  each  electric  sleep 
procedure  a  bipolar  control  electroencfephalographic  record 
in  the  fronto- temporal  and  parleto-occlplbal  leads  Was  made 
on  a  double -channel  cathode-ray  oscillograph.  Bipolar  re¬ 
cordings  were  made  of  the  cortical  action  currents  (electro- 
corticograms)  and  the  action  currents  of  the  thalamus  (elec¬ 
tro  thalamograms)  in  the  rabbits.  Then,  the  pulsating  cur-, 
rent  was  turned  on  (rectangular  impulses  of  constant  polar¬ 
ity  with  an  impulse  duration  of  0 <,2-0.3  meter/second) ,  and 
was  turned  on  every  10-15  minutes  for  one  minute;  at  this 
time,  electroencephalograms  were  taken,  and  the  state  of 
the  conditioned  reflex  activity  was  investigated, 

A  total  of  197  electric  sleep  procedures  were  performed 
in  the  hospital,  and  132  procedures  in  experiments  on  six 
rabbits.  Electroencephalograms  were  taken  at  the  end  of 
all-  20  procedures  daily  for  three  to  four  weeks  in  people 
and  animals. 

The  frequency  of  the  pulsating  current  used  was  differ¬ 
ent:  6,  10,  12  and  18  impulses  per  second.  The  arrangement 
of  the  electrodes  in  man  was  ocular-occipital  (on  the  mas¬ 
toid  processes)  [actually,  the  word  translated  "oscular 
here  means  ;"orbital").  In  the  animals  the  electrodes  were 
arranged  either  directly  on  the  skin  of  the  head  or  the 
current  was  hooked  up  to  electrodes, implanted  in  a  skuil 
bone  deprived  of  periosteum  or  to  electrodes  implanted  di¬ 
rectly  in  the  thalamus.  Usually,  electric  sleep  was  admin¬ 
istered  using  a  single  pulsating  current  frequency,  for  ex¬ 
ample,  six,  for  the  same  rabbit,  and  after  four  or  five 
months  the  electric  sleep  procedures  were  performed  on  this 
rabbit  with  a  different  pulsating  current  frequency,  for 
example,  12,  On  the  same  rabbit,  electric  sleep  procedures 
were  performed  both  with  the  cutaneous  arrangement  of  the 
electrodes  and  under  conditions  where  the  pulsating  current 
was  hooked  up  to  implanted  electrodes.  At  the  end  of  all 
the  experiments  the  rabbits  were  sacrificed,  and  their 
brains  were  photographed  and  subjected  to  cytoarchitectonic 
analysis.  Every  fifth  section  of  the  series  of  frontal  sec - 
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tions  (thickness  of  sections.,  ■'20txJ:':was  stained  .by  the.  Nissl 
method.  .Then,  .the  location' of r’the'  impldrit^d  elpctrodes.was 
.determined  •microscopically.  "  Tn  Addition,  ■roentgdndgrams  '.  V 
,;of .  the  rabbit,  skulls*  were  made' 'which  made  ;it ' possible  to  ' 
judge  ..the  position  of the  ■'implanted  electrodes  during  the  • 
life  of  the  animal;  /•  '  ■  '■  '  -"/'  T-  ’  /  .;/•/-',/:  "/.  ... 

.  The-  results-  of  the'  investigation,-  which  we:  are.  present-, 
ing  , with  the  -kind  'consent  of  the  author,  amount  fundament¬ 
ally -to  the  . following,  The  changes  in  electrical  activity, 
of  -.the.  human  -brain  which-  occur  during,  electric  /sleep  are  .’/* 
similar  tp;  those-  which  are-  Usually  observed  in  the  condi-// 
tion  .of  physiologic' aleep.  When  the  subject  has  an/a-rhyV 
thro  in  ,.the: -initial  'state:’ the  latter  /increases  Somewhat  .in 
its  amplitude,  ’becomes  more'  synchronous,  and  'theh.' begins'  . 
to' -disappear -in'  an. ‘interrupted  manner .  ‘ ■  .These  ,  observations, 
are; .similar,  to  oursy  - which  have  been  presented,,  for ' examole, 
in.;Plg,---22:.  -In'  cases  bf-  asynchronous  activity,  in  the.  wak-,/ 
ing  stage  (Pigi  :23,";  A-)  under-  the :  influence;  of  the  pulsating 
current  the  amplitude  of  the  fast  WaVes  on  .the  electrpen*/  / 
cephalogrSra  begins  -to:  decrease/  and  individual  drwaves  an-  ■>' 
pear -.which  change ' over  -into  an  ix^rhythm  (Pig.  23,.  B)  .  The 
amplitude  and.  synchrony  of  the  a^rhythm .'. increase',-  and'. then/ 
the.  a-rhythm  begins  to  disappear  in  an  interrupted  manner 
(Pig,  23,  C)o  Gradually,  the  '-periods  during  which  the  <x- 
rhythm  is  absent  from  the  electroencephalogram  become  longer 
(Pig » -.23,  D)y. which  usually'  corresponds  ; to  the  transitional 
state  from  waking  to'  sleep ;  The  latent  period  of  reflex'  . 
reaction  ■has:  increased,  and  differentiation  is  disinhibitod. 
In  certain  .cases  -it -is  - possible'  to  "observe  also  a  complete 
inversion.- of:  the  .effect -  of  -the  -  stimulus,  where  a  reaction/ 
occurs  in  responses -to  a  •  negative-' conditioned  !  signal,'  'and 
there  is  no,  reaction  to  the  positive  conditioned  signal  .  /. 

i  ■  .  ■  * .  *  k  •  -  ^  > l-  - .  ■ .  f  ' !  *  \\ .  *  v  j  •  / .  s  ■  '  ’ 

^  ;  m  ~  ^  \  ►  •  *  •  9  •  ’  -  *  .« » *  •  ••  *  “  #  *  p  ■■  ^ 

In.  the  . course; :.o f  .time ’•  the  a -wave a  'on  the  electroencephalo¬ 
gram  are:  replaced  by •  p -waves,  which  change  over"  into  a  ./-.. 
rhythm  (Pig  „  23,  E) •'  Sloping-  -of  the  dominant ,  rhythm'  of  the. 
waves  from  11-12  to ‘6-7  per  second  means'  a  reduction  in  the,-; 
functional  mobility  of:' the  cortical  cells  and  .actually. /sigr’ 
nifies  the  development  of  an  inhibitory  statein  the  cere¬ 
bral  cortex.  -There. are  no  conditioned  reactions.  /However, • 
in  response  to  external  stimulation  (conditioned  sound  sig¬ 
nal),  despite  the  absence  of  a  conditioned  reaction,,  a  syn¬ 
chronized:^ a-rhythm.  -of. quite-  large/ampii'tUde  (see /Pig, '‘'23,' 

E)  reappears.' for  a  short "time  on/the  ' electroencephaTogram;  ... 
thi  s.-.promp tly  di sappear a  :and  to  t he  •  \ 

condi tioned  signal in  ■ -the  ;s t  a  g  e' of  :,  d;d,ep  -  sleep,;  whq  jje 

.  .  .1.  *■  1  \  rtf*  .T« i*  •  ?V*y  i  r .  ’*  :  ■  .„’i.  *v.  1.  M  '  J;  ' ’~y  J 


the  frequency  of  the  dominant  £ -rhyuhin. is  decreased  to 
three  to  four  waves  a  second>.does  the  conditioned  stimu¬ 
lus  stop  producing  notable  phnnggS  in  the  electroencephalo¬ 
gram  (Pig.  23,  P )t  Such  a  stage  of  deep  sleep  is  much  less 
common  during  electric  sleep  than  in  pharmacolbgic  sleep!  . 
In  the  same  pdtient  the  depth  of  'electric  sleep  may  be  dlf** 
ferent  in  different  procedures.  Sometimes,  it  is  possible 
to  observe  qui.te  deep  sleep  even  during  the  first  electric 
sleep  procedure*  During  subsequent  procedures  a  similar  ■ 
character  of  the  electrical  activity  changes;  in  the  brain 
is  noted,  but  they  develop  more  quickly;  "In  a  number  of 
cases,  after  the  first  few  electric  sleep  procedures,  the 
patients  no  longer  slept  in  the  subsequent  procedures,  or, 
on  the  other  hand,  which  was  observed  more  often,  sleep  oc¬ 
curred  only  beginning  with  the  fourth  to  sixth  procedure. 

In  these  cases,  during  the  procedures  preceding  the  one  in 
which  the  patient  falls  asleep  the  changes  of  electrical 
activity  described  above  are  observed  on  the  electroenceph¬ 
alograms,  but  they  do  not  reach  the  stage  where  a-waves  ap^ 
pear.  In  cases  of  deep  electric  sleep  it  is  possible  to  " 
observe  conditioned  reflex  sleep,  not  uncommonly  after  sev¬ 
eral  procedures.;  this  occurs  when  the  patient  is  put  under 
conditions  for  the  administration  of  electric  sleep.  Elec¬ 
troencephalograms  of  such  conditioned  reflex  sleep  are  -  sim¬ 
ilar,  to  those  described  above,  .  .  1 

Finally,  there  are  cases  where  sleep  does  not  occur  at 
all  under  the  influence  of  the  pulsating  current,.  However, 
regardless  of  this,  definite  changes  gradually  appear  on 
the  electroencephalograms  which  are  manifested  in  the  fact 
that  the  a-rhj'thm  becomes  the  dominant  wave  process  and  !•- 
the  differences  in  the  character  of  electrical  activity  cf 
various  parts  of  the  brain  practically  disappear.  ..  In  the 
absence  of  sleep  the  occurrence  of  changes  on  the  electro¬ 
encephalograms  under  the  influence  of  the  pulsating  current 
are  demonstrated  particularly  clearly  in  persons  with  the 
asynchronous  type  of.  electrical  activity  or  in  patients  on 
whose  electroencephalograms  there  is  variegation  in  the 
waking  state.  Gradually  this  variegation  disappears  after 
several  electric,  sleep,  procedures;  the  high  frequency  waves 
become  less  noticeable,  the . a-rhy thm  appears. In  all  the 
leads  (Pig.  24,  A-H)  .  .  *' •  ' 

Regardless  of  whether  or  not  the. patient  slept  during 
the  electric  sleep  procedures,  after  8  or  10  procedures  the 
a-rhy thm  becomes  the  dominant  type  of  activity  in  all  the 
leads.  The  presence  of  a  well  synchronized  a-rhythm  is  ob¬ 
served  not  only  after  a  routine  electric  sleep  procedure; 


the  a -rhythm  remains  the  pr'e.domlnaritC . wa.veproce ss  even  Sev- 
:eral  hours  after  it,  ,a"s  control  eiefftroe'ncephalo graphic. re¬ 
cords  show'  which •  are-  made  on  the  .foi'IC'wihg  d,ay.  before,  begin- 
'  ning  the- •  procedure. After  18-20  procedures, :  the  changes', 
which  occur  in  electrical  activity  of  the  brain  are .main¬ 
tained  for  two  ’  to  three  weeks  ' (Figi  24,  I) .  •  ■  .  ) 

In  the  cases',  where;  sleep  is  .  absent  ' in  the  ..patients  .the 
existence  of  definite  change's'  in  electrical'  activity  of '.the 
; brain  under  the  influence  of  a  pulsating  current • attest,  to 
the  direct,  effect.-, of  the .  current  on  the.  central'  nervous  .  -• 
system.'  With  the  ’aim  of  "changing  this  and  also  of  clarify¬ 
ing  the  problem" as  to  whether  or  not  sleep  inhibition  is  in¬ 
duced  in.  electric  .  sleep,-,  by  the  rhythmical  stimulation  of 
"tactile'  receptors, .experimental "investigations  were  carried 
'  out  on  rabbits  with1  implanted  electrodes..  It  .is.  entirely 
understandable  that ; in  connecting'  the • current  to  the.  implan- 
*  '  ted;  electrodes.  eleCtfic.' sleep'  be .  produced;  under  conditions 
where "the  possibility. Of  tactile  reception  is  eliminated, 

■ "However,  regardless  of  this,  .in  the  majority  of  animals  ■ 
electric  sleep  occurred,  and  the  elec.troencephalographic  ; 
changes  which .appeared  under  the  influence  of  the  pulsating 
current  both  in  the  condition  of  .sleep  and  in  its  absence 
were. no  different  from  those  which  were  'observed  in  the .cu¬ 
taneous  arrangement  Of  the  electrodes,.  .This  repudiates  .the 
'decisive  role  of  the  .tactile  receptors  in  .the  development 
of  sleep  'inhibition  in'  electric  .  sleep  procedures In  all 
cases,  under  the  influence  of  .the "pulsating  current  regard- 
'  less  of  its  frequency ;  (;6 , ; .10 ,  12  or  18  impulses/second)  the 
optimal -excitation  rhythm,  was ; manifested  on  the  electroen¬ 
cephalogram  which ;  attest  s;  to  stimulation  of  -  the  subcortical 
"area;  by  the  '.current-.  ;•  v'  ' ' L ", 

As  is  known,  the; .optimum  .excitation  rhythm  of  any  struc¬ 
ture  in  electrophysiplogy  means  some,  definite  rhythm  which 
shows  a  tendency  to  manifest  itself  obtrusively  both  in 
•  response  to  the  most  varied  influence's  from  without  and  by 
way  of '  vsp6htaneot\a"  activity  of  the  tissue. ..,  Cur  own  ob- 
iservations  as  well  as  data  in  the  literature  permit  ius.  to 
consider  the  optimuih  excltatipn  rhythm  ,of  - the  the, lamus  to 
be  a  rhythm  with  a  frequency,  of.  five  to  six  waves  a  second. 

The "  demonstration  of  the  low  amplitude  of.  this  optimum 
rhythm  of  excitation  of  the  thaiainus' under  the  influence, 
of  a  pulsating, current  can  sometimes  be  observed  even  as 
early  as  the  first,  electric  sleep  procedure ,  This  was;  the 
c‘aaej;  for  example.,;  rahM^^  2'5,,'j  A)V.l  A?  early. 
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as  15  minutes  after  the  pulsating  current,  with  a  frequency 
of  18  impulses/second  was  turned  on  fast  waves  appeared  on 
the  electroencephalogram,  ahd  waves  with  a  frequency  of 
five  to  six  per  second  were  ,nbted  rhythmically  on  the  elec¬ 
tro  thalamogram,  the  amplitude  of  which  increased  with  the  ■ 
increase  in  the  time  of  dcfcion  of  the  pulsating  current 
(Pig.  25,  B,  C) .  After  the  occurrence  of  a  distinct  rhyth- 
micity  on  the  electrothalamogram  slow  waves  appeared  in 
the  cortex  and  spindle-shaped  configuration's  with  a  fre¬ 
quency  of  12-14  waves  a.  second  and  of  large  arapJItude  are 
found  (Pig,  25,  E).  At  this. time,  the  animals  are  usually 
quiet  and  lie  peacefully  in  the  stall,  even  without  being 
tied,  A  state  of  light  drowsiness  occurs. 

With  the  continuance  of  the  effect  of  the  pulsating  cur¬ 
rent,  usually  in  the  third  or  fourth  electric  sleep:proee- 
dure,  and  sometimes  even  in  the  first,  the  p -waves  which 
appear  promptly  begin  to  become  dominant  in  the  record  (Pig, 
26,  C,  D,  E,  and  pj.  The  animal  begins  to  become  drowsy, 
its  ears  fall,  and  the  respiration  becomes  slow.  Past  waves, 
which  are  superimposed  on  the  p -waves,  gradually  disappear 
(Fig,  26,  G),  and  the  p-rhythm  gradually  slows  still  fur¬ 
ther  (Fig.  26,  H).  Along  with  the  slowing  of  the  dominant 
cortical  rhythm,  which  attests  to  the  development  of  an  in¬ 
hibitory  state  in  the  cortex,  a  slowing  of  the  rhythm  also 
begins  on  the  electrothalamogram  (Fig,  2 6,  F  and  G) .  How¬ 
ever,  considerable  external  stimulation  sound,  light  or 
tactile  --  produces  an  Increase  in  frequency  of  the  rhythm 
to  the  initial  frequency  and.  a  disappearance  of  p-waves  from 
the  cortical  electroencephalogram  (see. Pig.  26j  G) .  The 
animal  wakes  irp,  With  the  continuance  of  the  effect  of  the 
pulsating  current  the  rhythm  slows  up  progressively  on  the 
electroencephalo-electrothalamogram,  which  indicates  the 
progressively  greater  decrease  in  the  functional  mobility 
of  the  cortical  and  subcortical  cells  and  the  deepening  of 
the  inhibitory  state  in  the  cortex  and  subcortex.  The  ani¬ 
mal  sleeps  deeply.  Not  only  sound,  light  and  tactile  stimu¬ 
lation,  but  even  passive,  movements  of  the  extremities  and 
ears  do  not  cause  it  to  awaken.  The  conjunctival  and  defen¬ 
sive  reflexes  are  considerably  decreased.  Such  sleep  may 
continue  even  after,  the  pulsating  current  has  been  turned 
off 0  Its  duration  sometimes  reaches  two  hours.  After  the 
animal  awakens  this  optimal  excitation  rhythm  reappears  on 
the  electrothalamogram,  and  there  are  fast  waves  on  the 
electroencephalogram  (Fig,  26,  I,  J  and  K) . 

It  should  be  noted  that  the  condition  of  deep  electric 
sleep  in  animals  Is  observed  quite  rarely.  Sleep  is  more 
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often.  .Thereby,  phasic  c'hanges  fn  electrib  .sle'ep  are  vje.ry 
; volatile  an<i  •  fluctuating :  ri©W.‘the~  animal  sinks  into  sle'ep, 
now  it  awakens,  and  again  is  drowsy. '-Oh  electroencephalo¬ 
grams  taken  in  the  state  of  electric  sleep  usually  periods 
.■•of  considerable;' slowing-  and  increase  in  frequency  in  ..the. 
dominant  rhythm  of  ■  the  electrical  wave  s  '(Pig"."'  27 )  are:,  re¬ 
corded  which  replace  each  other  quite  rapidly;  The  opti¬ 
mum  excitation  rhythm  of  the  thalamus  detected  through  the 
.effect  of  the  pulsating  current  is  maintained  for  hours,,, 
and 'when  the  electric  sleep'  procedures  are  performed  every 
•  day  it  can-  be  found  on  the  records  of  electrical  activity. 

■of  -  the  .thalamus  also  on  the  -following  day."  Usually, :  this . 

'is  observed  after  four  or  •five  electric  sleep,  procedures; ,. 

(pig.  28);.  ..•  •  • ,  y..r;v;..., ,r -u ' : 

With  .the  Increase  in  the  duration''  of  action  of  the 'pul¬ 
sating  current ..  -(during :  a;;  single  procedure  and  in  the.  e ntif e 
number -of'  them.)'  the.  optimum  .eX'citutfidh,  -rhythm-'  on;'  the '  elec¬ 
tro  thalamogram  is: demonstrated  for ’a  progre s siv e ly .  longer. 

,  time,  .so,  that,  after.  l8-r20.;  procedures' 'It  is-  retained  for:  ..' 

two  to  three,  and:  sometimes  even '•  f Cur  weeks;  While  a  rhythm 
.  of  five  to  six  waves  a  second  is  the  optimum  excitation,  rhy¬ 
thm  for  this  subcortical  structure,;  the'  thalamus,  the  opti¬ 
mum  excitation  rhythm  for  the  human  cerebral  cortex  should 
be  considered  the  a-rhythm,  that  is,  a  rhythm  which  has  a 
frequency  of- 8  to. 12  waves  a- second.  This  optimum  excita¬ 
tion  rhythm  .of:  .the  human  cortical  , structure,  just  like  the 
optimum  excitation,  rhythm  of  the  thalamus  of  animals,  is 
demonstrated . on  the  electroencephalogram  regardless  of  the 
frequency  of.  the.  current  Impulses  -  ( 6,  10/12  or  18  a.,  second)  • 
Therefore,  regardless  of  the  frequency  'of  the  external . stim¬ 
ulation.  the.  brain- /tissue-  reacts  to  it  with  its  own*  optimum 
.excitation  rhythm.-  ‘  :  V:;1;".'/,  ; 

It  is  know. that  regardless  Of  the  specific  characteris¬ 
tics  of  the  external  stimulation  the  excitable  units  pass  . 
particularly  readily  and  distinctly  into  the  equalizing  ...stage 
of  parabiosis.;  in  response  to  a  routine  of  reacting  in  the'. 
same  excitation  rhythm;;.;.  Therefore, -  it  should;  be,  supposed'  ' 
that  a  weak  .pulsating- current  of  low  frequency  exerts  a  para- 
„  biotic  effect  pn  the. ;.brain  tissue/  However, :  the'  degree .  of  . 
parabiosis- of  the.  cerebrum  is  limited  to  the  equalizing  stage 
..of  the... latter.  .  : svt •  vu  •' ; ’’ "  * 

A  characteristic  feature  of  the  optimum  excitation  rhy¬ 
thm,  as  •may;.be;.seen  if-rora'; the  -actual1  Mterial^  ' is-,  its  .great 
pers.iste.ridel-.in  time ter^beginning;.  in  the  'thalamus  and' 
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cerebral  cortex  the  optimum  excitation  rhythm  is  maintained 
for  hours,  and  when  the  electric  sleep  procedures  are  used 
every  day,'  for  weeks*'  • 

Another  characteristic  feature  of  the  rhythm  which  occurs 
under  the . inf luenoe  of  a  pulsating  current  is  the  constancy 
of  its  amplitude.  •' 

L.  V*  Latmanizova,  investigating  the  electrical  activity 
of  the  solitary  nerve  fiber  and  of  the  muscle  unit  and  no¬ 
ting  these  two  characteristic  features  of  the  optimum  exci¬ 
tation  rhythm  of  the  nerve  and  muscle  tissue,  believes  that 
constancy  of  the  potential  amplitudes  of  the  optimum  rhythm 
is  an  indication  of  the  fact  that  "the  tissue  which  is  in. 
a  given  frequency  routine  of  activity  succeeds  in  restoring 
its  working  potentials  completely' after  each  successive 
session  of  activity".  Prom  this  point  of  view,  the  opti¬ 
mum  excitation  rhythm  reflects  the  optimum  conditions  of 
the  rhythmic  activity  of  the  tissue >  which  contributes  to 
normalization  of  disturbed  functions,  particularly  of  vege¬ 
tative  functions*  Apparently,  this  also  explains  the  fact 
that  sometimes  in  the  absence  of  sleep  during  the  procedure 
the  general  feeling,  of  well  being  of  the  patients' improves, 
and  normalization  of  nights  sleep  occurs.  l-  - 

In  the  majority  of  cases,  ;  as  has  already  been  noted,  a 
certain  time  after  the  occurrence  of  an  optimum  excitaticn 
rhythm  on  the  electro thalarnograms  a  slowing  of  the  domin¬ 
ant  wave  processes  is  noted  on  the  electroencephalograms, 
and  this  is  evidence  of  a  decrease  in  the  lability  of  the 
cortical  cells  and  actually  signifies  a  transition  of  them 
into  an  inhibitory  state.  Therefore,  despite  the  fact  that 
the  subcortical  centers  of  the  brain  are  in  the  area  of  the 
most  intense  effect  of  the  current,  because  of  the  distinct 
structure  of  the  skull,  the  transition' to  an  inhibitory 
state  is  observed  first  in  the  cortex  as  the  most  reactive 
portion  of  the  central  nervous  system.  This  once  again  con¬ 
firms  the  statements  by  I.  P.  Pavlov  that  subcortical  cells 
possess  "a  Bogatyr1  strength".  [Bogatyr  was  a  hero  of  old 
Russian  folklore]  and  are  much  more  resitant  tharr- the  cor¬ 
tical  cells.  The  possibility  also- exists  that  the  develop¬ 
ment’ of  an  inhibitory  state  in  the  cortex  is  partly  asso¬ 
ciated  with  the  inhibitory  effect  of  monotonous  direct  cur¬ 
rent  pulsations.  . 

•win  addition,  the  inductive  Interrelationships  existing 
between  . the  cortex  and  subcortex  •  contribute  to  a  considers 
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able  degree  to  the  development  of  inhibition  in  the  cortex. 
The  focus  of  excitation  in  the  thalamus  created  through  the 
effect  of  the  pulsating  current  is  responsible  for  a  de¬ 
crease  in  the  lability  of  the  cortical  cells*  by  the  same 
token  contributing  to  the  development  of  inhibitory  state b 
in  the  cortex. 

t 

The  electrographic  changes  described  above  are  evidence 
of  the  progressively  developing  cortical  inhibition,  as  is 
also  the  gradual  extinction  of  conditioned  reflex  activity. 
In  the  majority  of  cases,  inhibition  develops  in  electric 
sleep  only  in  the  cerebral  cortex  and  irradiates  to  the 
subcortex  only  in  certain  cases.  These  differences  in  the 
intensity  and  extent  of  the  inhibitory  process  are  apparen¬ 
tly  conditioned  by  the  individual  characteristics  of  central 
nervous  system  activity  of  the  subject e  Among  these  char¬ 
acteristics  mention  should  be  made  primarily  of  the  nature 
of  the  cortical-subcortical  interconnections.  . 

N.  M,  LiventBev,  A.  P.  Strelkova  and  V,  S.  Vozdvizhen¬ 
skaya  made  comoarative  observations  of  the  reactions  to  the 
effect  of  electric  sleep,  its  depth  and  of  the  clinical  ef¬ 
fect  In  patients  with  sequelae  of  traumatic  disease  after 
simple  and  compound  skull  trauma.  In  the  case  of  compound 
skull  trauma  the  active  electrode  was  not  applied  to  the 
orbits  but  rather  to  the  skin  covering  the  defect  in  the 
bones  of  the  skull  vault  in  the  area  of  the  trauma,  that 
is,  in  this  case  the  current  was  brought  into  the  brain 
directly,  missing  the  peripheral  nerve  structures  of  the 
lids,  orbits,  et  cetera  unlike  the  usual  method.  The  sec¬ 
ond  electrode  was  placed  the  same  as  usual.  The  results 
of  the  effect  of  the  pulsating  current  according  to  this 
method  (more  than  40  observations)  ahould  show  no  particu¬ 
lar  differences  when  compared  with  the  results  of  the  ef¬ 
fect  of  the  current  according  to  the  usual  method.  Nor  was 
there  any  great  difference  in  the  observations  made  by  means 
of  electroencephalography  (data  of  V,  S.  Vozdvizhenskaya), 

Control  procedures  with  the  application  of  the  electrode 
to  the  skull  defect  but  without  turning  on  the  current  did 
not  produce  Bleep  or  a  therapeutic  effect  or  electroence- 
phalographic  changes. 

These  observations  show  graphically  that  electric  sleep 
is  produced  chiefly  through  the  effect  of  a  pulsating  cur¬ 
rent  on  the  brain,  and  thereby  the  method  of  bringing  the 
current  in  —  through  the  orbits  or  through  a  defect  in  the 
bones  of  the  skull  vault  —  Is  not  of  decisive  importance. 
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Fig.  9.  The  Administration  of  Electric  Sleep  in  a  Pedl-  :< 

.  ■  atric  Ward 


*  1  *  •  V  h 


Fig.  10.  Electric  Sleep.  Patient  Ye.  Is  Sleeping  Under 
;  ,  , '  the  Inf  luence  of  a  Pulsating  Current r 


88 


i 


Pig.  11. 


Electric  Sleep.  Patient  Ye.  is  Continuing  to 
Sleep  After  the  Current  is  turned  Off  and  the 
Electrodes  Have  Been  Removed.. 


Fig.  12.  Electric  Sleep.  .Patient  B  is  Sleeping  Under  the 
Influence  of  the  Pulsating  Current. 


Pig.  13.  Electric  Sleep.  Patient  B  is  Continuing  to  Sleep 
After  tha  Current  Has  Been  Turned  Off  and  the 
Electrodes  Removed. 
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Fifs.  14.  Normalization  of  the  Respiration  in  Electric 
Sleep.  Patient  K.  Diagnosis:  Schizophrenia. 
.Arhythmical  Curve  of  Respirations:  One  Minute 
and  23  Seconds  After  Turning  on  the  Pulsating 
Current  the  Respiration  Became  Rhythmical  and 
Deep:  '  The  Patient  Did  Not  Sleep. 


fSj yjMji- 
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Fig.  13.  Normalization  of  Respiration  in  Electric  Sleep. 

Patient  Kh.  Diagnosis:  Reactive  State  With  Pro¬ 
longed  Insomnia, 

a  --  beginning  of  the  procedure;  20  seconds  after  the  cur¬ 
rent  was  turned  on  periodic  respiratory  rhythm  appeared; 
c  --  period  of  falling  asleep:  the  respiration  became  regu¬ 
lar,  but  with  periodic  variations  in  amplitude;  c  period 
of  sleep:  respiration  regular  (regular  amplitude;. 
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Pig.  lb,  Normalization, of  the  Piethysmogram  in  Electric 
Sleep.  Patient  B.  Diagnosis:  Schizophrenia, 
Paranoid-Hypochondriacal  Type. 

a  --  before  electric  sleep;  weakly  expressed  respiratory 
waves;  b  --  during  electric  sleep,  more  pronounced  respira¬ 
tory  waves  and  third-order  waves. 


H* 


. . -  ,;,  ,  •, 

Fig.  17.  Normalization  of  Plethysnogram  in  Electric  Sleep. 

Patient  M.  Diagnosis:  Schizophrenia ,  Simple  Type. 

a  --  before  electric  sleep;  zero  background,  second-  and 
t  hi  res -order  waves  absent;  no  reactions  to  temperature  stim- 
;  b  --  during  electric  sleep;  increase  in  the  pulse  waves, 
pronounced  second-  and  third-order  waves. 


tt  W  H  30  *0  St  SO  U  SO^M^IoC'm  00 

current  8  May  first  sleep  procedure 

current  j.q  j.«ay  second  sleep  procedure 
-  / 


13  May  no  current 


Fig.  18.  Oxyhemograms  of  Patient  N.  Diagnosis:  Reactive 
Depression  (Explanation  in  Text) 
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Fig.  19.  Adaptation  For  Examination  of  Motor-Defensive  Re 
actions  to  Electrocutaneous  Stimulation  (Explan¬ 
ation  in  Text) 

--  external  appearance;  b  --  fingers  appressed  to  con- 
acts  through  which  the  electrical  stimulation  is  adminis- 
ered;  c  --  fingers  flexed  (motor-defensive  reaction) 
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Pig,  20.  Record  of  the  Dynamics  of  the  Conditioned  Motor- 

Defensive  Reaction  During  Electric  Sleep.  Patient 

A. 

a  --  before  the  current  was  turned  on;  'o  --  after  the  cur¬ 
rent  was  turned  on  (upper  record  --  pneumogram j  then,  from 
above  down,  record  of  conditioned  stimulus,  unconditioned 
stimulus,  motor-defensive  reaction,  and  time  at  two-second 
intervals) . 


*  \ . 


Fig,  21.  Record  of  Dynamics  of  Conditioned-Motor-Defensive 
Reaction  During  Electric  Sleep.  Patient  A.  (Key 
is  the  Same  as  For  Fig.  20. 
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Fig.  23.  Electroencephalograms  of  Patient  A  Recorded  Dur 
lng  the  First  Electric  Sleep  Procedure 

a  --  fronto- temporal  lead,  of  left  .hemisphere;  b  --  parieto¬ 
occipital  lead  of  left  -hemisphere.  A  --  initial  background 
3,  C,  D,  E,  F  record  13,  30,  ^3  minutes,  1  hour,  1  hour 
15  minutes  after  the  current  has  been  turned  on;  single 
mark  over  each  electroencephalogram  --  positive  conditioned 
signal;  double  mark  --  negative  conditioned  signal;  mark 
below  the  electroencephalograms  --  response  reaction  (pres¬ 
sure  on  a  bulb)  (observation  of  I.  S.  Robiner) , 
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Pig.  24.  Electroencephalograms  of  Patient  S.,  Who  Never 
Fell  Asleep  Under  the  Effect  of  the  Pulsating 
Current . 

a  --  record  in  the  fronto -temporal  lead;  b  --  record  in  the 
parie to -occipital  lead.  A,  B,  C,  D ,  E,  F ,  G,  H  --  records 
before  beginning  first,  third,  fifth,  seventh,  ninth,  11th, 
15th  and  19th  electric  sleep  procedures;  X  --  record  two 
weeks  after  the  19th  electric  sleep  procedure  (observation 
of  I.  S,  Roblner) . 
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Fig.  o.  Electroencephalograms  of  Rabbit  No  3  Taken  Dur¬ 
ing  the  First  Electric  Sleep  Procedure 

a  --  of  the  cortex;  b  --  of  the  thalamus;  A  --record  be¬ 
fore  beginning  first  procedure;  3,  C,  D,  and  3  --  record 
after  switching  on  the  current,  each  taken  15  minutes  af¬ 
ter  the  preceding  {observation  of  I.  S.  Robiner) 


100 


if\  £ 


Fi?.  lo.  Electroencephalograms  of  Rabbit  No  3  Taken  in 
the  Third  Electric  Sleep  Procedure 

a  --  of  the  cortex;  b  --  of  the  thalamus;  A,  3,  C,  D,  E, 

F,  G,  ii  --  records  after  switching  on  the  curi'ent,  each 
minutes  after  the  preceding;  I,  J,  K  --  taken  one  hour, 
^l4e  hour  and  15  minutes  and  one  hour  and  30  minutes  after 
switching  the  current  off  (observation, of  I.  S.  Roblner) 
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1<- .  i?  ,  Electroencephalograms  of  Rabbit  No  o  Taken  For 

12  Minutes  in  the  Fifth  Electric  Sleep  Procedure 
and  Hour  After  Switching-  on  the  Current.  . 

--  of  the  cortex?  o  - of  the  thalamus;  A,  3,  C,  D,  E, 

—  each  taken  two  minutes  after  the  preceding  procedure 
observation  of  I.  S.  Robiner) . 
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Pig.  c&.  Electroencephalograms  of  Rabbit  No  3 

a  --  of  the  cortex;  b  --  of  the  thalamus.  Record 
beginning  procedure  of  electric  sleep:  first  (A) , 
(3l,  third" (C),  fourth  (D),  fifth  (E) ,  sixth  (F) 
vaticn  of  I.  S.  Rooiner) . 
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SECOND  PART 


CLINICAL  OBSERVATIONS 


CHAPTER  ONE 

'he  Application  of  Electric  Sle»p  to  Psychiatric  Practice 


1.  General  Continents 


One  of  the  essential  problems  of  psychiatry  is  that  of 
filling  the  arsenal  of  therapeutic  measures  with  new,  theo¬ 
retically  sduhd  and  adequately  effective  methods.  The  prog- 
ress  of  Soviet  psychiatrists  In  the  matter  of  treatmenthas 
been  achleveo  to  a  considerable  degree  because  of  the  fadt 
that  in  using  variou3  methods  they ,  at  the  same^time,  h 
carefully  studied  the  changes  in  the  Clinical  picture  of  the 
disease.  It  is  very  important  not  only  to  establish  the 
existence  of  recovery  or  more  or  less  considerable  improve¬ 
ment  but  also  to  study  the  dynamics  of  the  psychopathologi- 
cal  picture,  particularly  the  order  of  regression  of  the 
symptoms. 

In  matters  of  treatment  we  have  used  Pavlovlan  princi¬ 
ples  both  of  protective  inhibition  and  of  increase  in  ex¬ 
citability  of  the  cerebral  cortex  as  a  foundation. 

The  experience  in  the  work  of  Soviet  psychiatrists  in  the 
treatment  of  patients  has  made  it  possible  to  establish  two 
important  facts:  first— the  same  treatment  principle  may  be 
fulfilled  by  various  measures,  each  of  which  may  have  its 
own  characteristics;  second~the  significance  of  the  type  of 
higher  nervous  activity  of  the  patients  for  the  result^ of 
treatment.  It  has  been  noted  a  long  time  ago  that  active 
persons  capable  of  overcoming  the  difficulties  of  life  can 
cooe  with  disease  more  readily.  The  teaching  o.  I.  • 
lov  concerning  the  types  of  higher  nervous  activity  makes 
it  possible  to  explain  why  the.  same  methods  of  treatment 
do  not  always  give  the  same  results.  The  positive  at 
of  the  patient  himself  ;o  one  treatment  or  another  are  also 
of  importance.  In  this  connection,  the  conditions  for. sleep 
treatment  are  particularly  favorable,  since  it  i^known  to- 
broad  masses  of  people  that  the  great  physiologist  /Pavlov/ 
provided  a  theoretical  basis  for  this  method. 


At  the  present  time,  we  are  disposed  of  observations  of 
300  patients  treated  with  electric  sleep  in  the  Institute 
of  Psychiatry  of  the  Ministry  of ,  Health  USSR.  The  effective¬ 
ness  of  treatment  is  directly  connected  with  the  nature  of 
the  disease,  its  duration  and  characteristics  of  its  course . 

We  have  observed  the  greatest  effectiveness  of  electric  sleep 
in  patients  with  neuroses  and  also  in  patients  with  reactive 
and  asthenic  conditions .  .  -  ;t> 

in  pstchiatric ;  practice  the  results  of  treatment  of  -  - 
children  suffering  from  the  choreic  form  of  ^rheumaticr  en-. 
cephalitis  as  well  as  from  neuroses  and.  reactive  conditions 
are'  attracting  particular  attention.,  These  data  will  *)e  s 
presented  in  a  special  chapter  , As  far;  as  ^he  data  *on-  ; 
cerning' electric  sleep,  treatment,  of  patients  with  S;h^0”.  . 
phrenia  are  concerned,. :we  have  obtained  the  greatest  thera¬ 
peutic  effectiveness  In  'patients  with  psychoreactlve  onsets 
of  schizophrenia  or  in?  the  case-  of  an  exacerbation  of  the- 
process  following  psychic  trauma;  thereby,  functional  onlays 
were  removed  primarily,  although  the  principalpsychopatho- 

logical  symptom  processes  (hallucinations  and  delasions) 

also  underwent  regression.  We  obtained  a.  favorable  affect 
in  patients  with  the  hallucinatory-paranoid  type  of  schizo¬ 
phrenia.  If  electric  sleep  treatment  did  not  give  any  bene¬ 
ficial  effect  :we:  combined  electric sleep  with,  therapeutic 
doses  of  insulin,  bringing  the  patient  to  a  state  of.  slight 
hypoglycemia-.'  ■  We  performed  the  electric  sl.ee p  procedure- 
immediately  after*;' stopping  the  hypoglycemic  state.  • 

'  In  clinical  practice : we,  used  four,  variants  of  the  methods 
of  administering  electric  sleep-treatment  in  courses. 

'  V-'H  First  method-.  The  electric  sleep  procedures  were  carried 
out  daily,  gradually  increasing  the  , duration.  The:  f if St 
.  procedure r las ced ' 30  minutes the  second ,  one  hour;  the  third, 
'  li  hburs ,  and  beginning; with  the  fourth  procedure,  two  hours. 
•  The  total : number  of  procedure s  per  course, of  therapy  was 
'/established''  according  to  the  changes  observed  in  the pa- 
.  tient1s  condition,-  andwas,on  the  average,  from  10-12  to 
20  procedures .  y ■  ,-vv  ,  •  ,.r; ....  t  ■ 

Second  method.  Prolonged  electric  sleep"  routines.  After 
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studying  the  routines  .of  application,  .of  the  procedure  ac- 

cording  to  the  method  mentioned  above,  we  attempted  to  approach 

a  method  similar. to  interrupted  pharmoco logic  sleep.  For 
this  purpose  we  gradually  increased  the  duration  of  the  pro¬ 
cedure  with  the  pulsating  current  to  seven  hours  a  day  in  ' 

the  following  way:.:  the  morning  procedure  lasted  four  hours, 

and  the  evening  procedure  lasted  three  hours  (with  a  six-^ 
hour  interruption  between  the  procedures).  During  the  entire 
course  of  treatment  the  patients  were  In  a  special  ward. 
Therefore j  we  succeeded* in  prolonging  tlie  physiological 
sleep  of:  the, -patients  to  12-17 ..hours  a; day.  Aside  from  the 
double  procedure  described,  we  also  used  single  electric 
s lee p •  procedure s  during , (the  mornihg  hour s  jpiro longfe d  to  four 
to  4§  hours.  TheJ. total  per  course  of  treatment  was -20. 
procedures.  /.’• 

Third  method.  The  combined 'use  of  electric  sleep  and 
small  doses  of  insulin  chiefly  in  patients  with  schizo¬ 
phrenia.  In  working  out  this,  method  we  were  guided  by  the 
works  of  A.  G.  Ivanov -Smolenskiy  in  which  he  showed  the 
expediency  pf  applying  combined  methods  of  treatment  in 
patients  with  schizophrenia.  In  .hia  opinion,;  prolonged, 
sleep,  by  deepening  the  protective  inhibition  and,  by  the 
same  token,  freeing  the  .cerebral  cortical  cells; from  the 
effect  of  exhaustion  and  intoxication,  can  not  always  de¬ 
finitively  eliminate,  the.  existing  vegetative  and  metabolic 
disturbances  which  are  ..the  source  of  pathological  >  chiefly 
toxic  effects,  which  affect  the. central,  nervous*  system.  - 


Since  we  regard  electric  sleep  as  one  of  the  variants 
of  the  sleep  treatment  it  seemed  justified  to  us  to  make 
an  attempt  to.  use  it,  :f li  st  of  all,' in  combination  witivde- 
toxifieation  measures,  such  as  insulin,  which,  as  is  well 
known,  tonicizes  the  vegetative  nervous  System  at  the  same 
time;.  •  Sometimes,  we;  prescribed  electric  sleep  with  insulin 
both  for  reactive  states,  and  chronic  neurotic  reactions  in 
which  the  main  disease  vas. complicated  by  sigris  of  somatic 
weakness .  ,  ■  v  ......  '•*.  .r’.' 


The  method  of  combining  application  of  electric  sleep 
with:  insulin  was  the  following. gveiy  morninfe  the  patients 
were  injected-  with -inpulin,.  begimilhg  with -  twti  to  four -units 
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and  gradually  Increasing  the  doses  to  12-15  units.  Two  and 
a  half  hours  after  the  injection  of  the  insulin  glucose  was 
injected  intravenously  (20  cubic  centimeters  of  the  40  per¬ 
cent  solution),  and  after  breakfast  an  electric  sleep  pro¬ 
cedure  was  performed  lasting  three  to  four  hours.  The  dura¬ 
tion  of  such  a  coufrse  of  treatment  was  three  weeks. 

Fourth  method.  Was  used  in  the  pediatric  psychiatric 
hospital.  The  electric  sleep  procedures  were  much  shorter 
(within  limits  of  from  30  minutes  to  one  hour) .  The  maximum 
current  strengths  did  not  exceed  five  to  seven  milliamperes 
in  the  amplitude1  value  of. the  impulse  and  the  dUr*atioh  of 
the  impulse  was  0»2-0.3  meter/second.  The  procedures  were 
performed  dally.  The  total  number  of  procedures  per  course 
of  treatment  depended  on  the  condition  of  the  patients, 
being,  on  the  average,  from  10  to  15  procedures. 


2.  Neuroses,  Reactive  and  Asthenic  States 

Clinical  psychiatry  has  accumulated  a  tremendous  ex¬ 
perience  on  the  symptomatology  and  treatment  of  neurotic 
states.  However,  at  the  present  time  various  theories  of 
the  pathogenesis  of  neuroses  exist. 

Soviet  psychiatrists  adhere  to  the  physiological  theory 
of  i.  p.  Pavlov,  who  in  his  experimental  research  performed 
on  animals  obtained  a  model  of  the  neuroses,  gave  it  a 
pathophysiological  explanation  and  a  basis  for  their  treat¬ 
ment.  I.  P.  Pavlov  showed  that  excessive  strain  of  the 
nervous  system  underlies  neuroses  which  may  occur  by  virtue 
of  various  reasons:  overstrain  of  the  stimulatory  or  inhi¬ 
bitory  process  or  of  conflict--the  collision  of  these  pro¬ 
cesses.  It  was  also  shown  that  the  same  causes  produce 
dissimilar  functional  disturbances  in  various  animals. 

These  differences  depend  on  the  type  of  higher  nervous  ac¬ 
tivity  of  the  animals.  Most  frequently,  the  extreme  types 
--weak  and  strong  unbalanced  (unrestrained  type)  types  — 
suffer  from  neurosis.  However,  under  special  conditions 
it  has  been  possible  to  obtain  neurotic  states  in  animals 
of  the  strong  well  balanced' type j  with  this  aim  in  view  the 
animals  were  given  either  exceptionally  difficult  problems 
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requiring  special  strength  and  mobility  of  the  fundamental 
nerve  processes,  or  the  nervous- system  of  the  animal  was 
first  weakened.  -  . 

♦  •  *  ,  '  .  '•  ‘ 

In  the  experiments  of  M.  K.  Petrova  it  has  been  shown  that 
castration  leads  to  a  marked  weakening  of  the  type  of  higher 
nervous  activity  and  to  the  occurrence  of  neurotic  states...  ; 

An  analysis  of  the  clinical  observations  led  I.  P.  Pavlov  to 
the  conclusion  that  the  interrelationship  of  the  signal 
systems  is  of  importance  also  in  the  clinical  expressions  of 
human  neuroses.  In  this  way,  a  classification  of  the  neu¬ 
roses  was  crystallized  out,  at  the  basis  of  which  well  known 
clinical  forms  were  used,  and  they  were  given  a  pathophysio¬ 
logical  interpretation.  •  \ ' 

In  distinguishing  neurasthenia  as  a  particular  state  of  » 
exhaustion  of  the  nervous  system  occurring  in  persons  of  the 
weak  or  unrestrained’ type  as  a  result  of  overfatigue  or 
overstrain,  I.  ?.  Pavlov  distinguished  two  forms  of  it:  in 
some  cases  there  was  a  weakening  of  the  processes  of  internal 
inhibition;  in  others,  a.  weakening  of  the  stimulatory  pro- 
cess.  He  studied  the  pathophysiological  mechanisms  of  hys¬ 
teria  in  particular  detail.  According  to  I.  P.  Pavlov, 
hysteria  develops  in  people  of  the  weak  type  of  nervous 
system  when  there  is  a  predominance  of  activity  of  the  first 
signal  system  and  a  weakness  of  the  second  signal  system 
under  the  influence  of  factors  traumatizing  the  psyche.  In 
the  presence  of  severe  psychic  trauma  hysteria  may  develop, 
also  in  representatives  of  the  strong  type.  A  disturbance r 
in  the  interaction  of  the  cortex  and  subcortex,  where  weak-* 
ness  of  the  cerebral’  cortex  occurs  which  readily  passes 
into  an  inhibitory  state,  is  essential  for  hysteria;  thereby, 
there  is  positive  induction  in  the  subcortex,  which  leads  to 
emotional  and  affective  outbreaks  and  primitive  motor  reac¬ 
tions  (Ye.  A.  Popov). 

Psychasthenis  is  a  neurosis  characteristic  of  people  of 
the  weak  type  of  nervous  system  with  a  predominance  of  acti¬ 
vity  of  the  second  signal  system  compared  with  the  first. 
Thereby,  there  is  also  a  weakness  of  emotional  activity,  In 
compulsive -obsessive  neurosis  I.  P.  Pavlov  saw  the  expression 
of  isolated  pathological  inert  points  in  the  patients,  where - 
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by  "a  single  series  of  sensations  and  concepts  associated 
with  the  pathological  cells  is  made  abnormally  stable  and 
does  not  submit  to  the  restraining  influence  of  numerous 
other  sensations  arid  concepts  which  correspond  better  to 
reality  owing  to  the  healthy  State  of  their  cells  »  I.  P. 
Pavlov  recommended  relaxation  and  rest  f6r  the  central 
nervous  system  for  the  treatment  of  neurotic  breaks  as  well 
as  the  combination  of  bromides  with  caffein  for  the  purpose 
of  Regulation  of  the  disturbed  re lat idttdhips  between  the  . r 
fundamental  nerve  processes.  .  ; 

Regarding  electric  sleep  as  a  method  of  producing  pro¬ 
tective  inhibition,  we  used  it  in  neuroses  and  reactive 
states.  The  best  .therapeutic  results  were  obtained  in 
neurasthenia  apd  various  asthenic  states  of  somatogenic, 
post -traumatic' and  psychogenic  etiology.  The  hysterical, 
reactions  likewise  submitted  well. to  the  electric  sleep 
treatment.  We  observed  a  much  less  favorable  effect  in 
compulsive -obsessive  neurosis.  Evidently,  because  of  the 
stability  of  the  pathologically* inert  points  the  effect  of 
electric  sleep  is  weak  apd  does  not  produce any  good  thera¬ 
peutic  result .  ”• 


The  results  of  treatment  of  various  reactive  states, 
which  represent  the  neurotic  states  produced  by  psychogenic 
trauma --acute  and,  chronic,*- -were  very  good.  .Electric  sleep 
treatment  is  of  importance  specifically  in  the  chronic  re¬ 
active  8 tate s  —psychogenic  depression,  psychogenic  paranoid 
conditions  j  however*  at  times  even  such  acute  reactive 
states  as  psychogenib:  stupor  and  psychogenic., mutism  may 
also  respond  to  electric  sleep  treatment.-  Let  us, -proceed 
with  the  presentation  of  our  observations.  -  v*  ^ 1 

Patient  N^,  age  44,  was  treated  in -the  hospital  of  the 
Institute  of  Psychiatry • from  19  January  through  lo  April 


She  came  from  a  healthy  family .  She  developed 'normally * 
She  completed  four  grades  of  primary  school.'  She  had  no 
definite  specialty t  Recently,  she.  had  been  working  as  a 
computer  in  a  printing  house.  In  childhood  she;  suffered 
from  smallpox.  in  1942,  during  an  air  attack  she  eustaine<l 

v^-,- :ym}.  ■v/*  • 
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multiple  shell  fragment  wounds  Pf  the tlssueis ‘of  the 

upper  extremities  and  of-  the  chest  cage.7  She  was  operated 
three  times  for  intestinal  obstruction.  In  1949,  she  sus¬ 
tained  head  trauma  with  islgns  of  cerebral  eohcussiob.  -  She 
has  been  treated  ainee’ -this  time.  She  was  married,  had  -  • 
seven  pregnancies  which  terminated  in  delivery ,'  but  only 
two  .children  remained. alive .  By  nature  she  was  asthenic, 
sociable ,  direct ,’ and  able  to  face  the  truth.  Beginning  ^ 
with  1950,  her  character  changed:  she  became  irritable,  ex- 
citable;  during  excitement  she  fell  on  the-  floor,  cried  out, 
beat  her  hands  and  feet  against  the  floor.  She  was  fre¬ 
quently  troubled  by  headaches.-  In  the  Sumhier  of  1951  the 
headaches  became  particularly  severe*  hfer  sleep  was^dis-  •;;* 
turbed,  she1  became  melancholic',  and  it  seemed  that  ‘everybody 
was  looking 'at  me  and-:-talking  :&bou$  ’life'*  She  was  placed  in 
the  Hospital  lrneni- Kashchenko,  where  she  remained  about  three 
months .  . -She  -recovered, -began  to1  work.  Her  condition  de¬ 
teriorated  again  beginning  with  December  1952  in  connection 

with  a  severe  illness  and  the  death  of -her  mother ‘whom  she 

had  been  nursing . for  several  months  *  She i had  only  a  hazy 
picture  of  the  burial  of  her  mother  and  everything  which 
followed.  She  was  as  though  "in  a  fog".  She  remembered 
that  she  fell  down,  cried  out,  could  not  eat,  and  had  night - 
;mares.  She  had  the  idea  that  she  was  also  sick  with  cancer, 
as  her  -  mother  had  been.'  She  was  afraid  of  death  • 

Objectively ,  the  patient  showed  a  loss  of  weight..  ;  There 
was  bronchial  breathing  in  the  lungs 'and  dry  rales .  The 
pulmonary .percussion  sound  was  ‘clear.  The  left  border  of 
relative vcardiac  dullness  was.- at  the  mid— clavicular  line, 
the!  right,  at 7 the’ right- margin  of  the  sternum.  The  heart  ; 
sounds  were"  pure.  Pulse  was  rhythmical  and  of  satisfactory 
quality .  The  blood  pressure  was  70/40  millimeter's .  The 
liver  and  spleen  were  not-  enlarged.  The -abdomen  was  soft 
and  wasnot  tender  on  palpation .  7  There  were  post -operative 
scars  in  the  mid -line'  of  the  abdomen  and  right  i liac  area . 


.  Fluoroscopy:  of  the-  chest  cage  showed  the-  following:  ‘the 
lung  roots  were  prominent1,  with  dense  lymph ‘nodes;  the.  lung 
fields  were  clear;  the  costophrenlc  sinuses  were  clear;  there 
was 'no  restriction  of  the' mobility  ofthe  diaphragm.  ,*£•  ' 


The  heart  was  not  enlarged;  the  pulsations  were  of  moder¬ 
ate  strength.  The  aorta  was  normal. 

Analysis  of  the  blood:  hemoglooin,  65  percent;  red  blood 
count  4,200,000;  white  blood  count  4,000,  basophils  one  per¬ 
cent,  eosinophils  one  percent,  stabs  three  percent >  seg¬ 
mented  neutrophils  31  percent,  lymphocytes  60  percent,  mono¬ 
cytes  four  percent;  sedimentation  rate  12  millimeters  in  an 
hour*  The  blood  Wasserman  test  was  negative.  The  urine 
showed  no  abnormalities . 

Nervous  system:  the  optic  fissures  were  unequal;  the 
pupils  were  of  regular  shape;  cheir  reaction. to  light  and 
on  convergence  was  satisfactory;  there  were  no  oculomotor 
disorders;  the  other  cranial  nerves  showed  no  abnormalities . 
The  tendon  reflexes  were  equal  and  lively.  There  was  a 
tremor  of  the  lids  and  fingers  of  the  outstretched  hands. 

Before  treatment  she  was  melancholic,  depressed,  at  times 
lay  in  bed  covering  her  face  with  her. hands,  and  at. other 
times  she  walked  around  the  ward,  groaned,  and  wept  I  don  t 
know  where  to  go",  "this  sadness  is.  stilling  •  ■‘fe**  v°  ce 

was  very  low,  without  modulation;  there  was  a  strained, 
•anxious  expression  on  her  face.  She  saw  everytning  as  though 
"in  a  fog";  nevertheless,  she  evaluated  her  surroundings  and 
her  condition  correctly.  She  sought  the  sympathy  of  her 
physician  but  she  asked  him  not  to  interrogate  her  and  said 
she 'would  tell  him  everything  later.  She  was  hypochondri¬ 
acal,  paid  considerable  attention  to  herself,  was  afraid  of 
becoming  sick  with  cancer  and  dying  "before  my  children  grow 
up".  She  had  hallucinations,  heard  her  mother ‘s  voice  ask- 
ing  for  a  drink  and  calling  her  "Marusya!  .  She  had  a  cri- 
tical  attitude  toward  her  hallucinatory  experiences;  howevey 
she  avoided  remaining  alone  in  the  ward,  and  was  afraid  to 
fall  asleep  because  then  "it  is  terrible  .  She  saw  her  mother 
lying  in  the  grave  and  alongside  her  there  was  an  empty 
grave"  ready  for  her,  *Ier  mother  was  following  her,  calling 
to  her,  "clutching  her  dress".  She  expressed  no  delusions. 

She  ate  poorly,  and. food  seemed  tasteless. 

Electric  sleep  treatment  was  given.  Sleep  inhibition  of 
adequate  depth  was  noted  beginning  with  the  second  procedure: 


she  fell 'asleep  after  seven'.. to  10. minutes.  After  the^cuprent 
was  turned  off  sleep  not  uncommonly  continued  even  after  the 
procedure  was  over.  The  patient  approved  of  this  treatment, 
ahd  said  that  with  every. procedure,  she  was  becoming  strong 
r"^  -  'Kmore  alert -'V  "anxiety,  was  leaving  and  everything,  was 
clearing  up"'.  She  thought  o:f  the  troubles  she  had.  experi¬ 
enced  without-  her  previous  bitterness  and  grief.. 

•  After  seven  or  sight -electric  sleep  procedures  the  hallu¬ 
cinatory  experiences  disappeared;  at  night,  she  fell  asleep 
without  the  use  of  hypnotics,  but  the  nightmares  were  re-  . 
seated  from  time  to  time.  Afterwards,  the  patient  became 
active,’  lively,  her  appearance  changed.  >■  She  occupied  her- 
•seif  in  handiwork,  assisted  the  personnel,  and  prepared  the 
ward  for  the  performance  of  the.' routine  electric  sleep,  pro¬ 
cedure.  She  told  everybody  that  electric  sleep  had  brought 
her  back  to • life" .  •  At  the  end:  of  the  course  of,  treatment 
her  night  *  s  sleep'  was  completely.;  restored,  and  the= pati ent ? 
became  stronger.  In  connection  with  a  certain  instability 
of  her  mood  she  was  transferred  to  the,  sanatorium  department, 
from  where  she  was  discharged  to  work. 

'•Diagnosis:  reactive  state..  .  •••’;••;  ..A*  *  • 

In  the  'patie-ric ’s  history  there  are  indJ cations  of  a  num¬ 
ber  of  traumata  which  she  had  suffered:  shell  fragment  . 
wounds  of  the  'chest  cage  and  -soft .  tissues , ( in  1942 )  “ 

:  peated  abddmi  n'al  operations  for  ■intestinal  obstruction j  hea 
trabma  with  signs  of  cerebral  .concussion  in  1949. ■  , 
be  supposed  -that  these  injuries  gradually  weakened £hjr  nerv¬ 
ous  system  and  -led  to  her.  nervous  break  ( in  1951)  .  Follow 

ing  treatment ' in ; a  psychiatric,. hospital  the  .patient  was  re¬ 
stored  to  ne&lth r-  and  her  working,  capacity  returned ;  how- . 
ever,  after  a  year  (in  1952)  severe  psychic  trauma  again 
brought  the  patient  into  a  state  of,, decompensation.  . . 

The  signs  of  depression  aud  hallucinatory  disorders  of 
psychogenic  nature-  predominated  in  the  psyc^ppatholpgical 
picture  of  this;  disease --the,  patient  heard  the  voice of  her 
dead  mother,  saw'  her  lying  in  -thergrave .  :  The  pa,  s  _ 

pathological  experiences  were  adequate.-to , the  situation  and 
did'  hot  contain  any  delusional .  t«<?h§tructta.. Despite ,the. 


severity  of  the  condition  she  did  not  lose  her  critical 
judgment  and  perceived  her  experiences  as  pathological. 

All  this  give 8  us  the  basis  for  regarding  her  disease  as 
a  reaction  to  sever*  psychie  trauma  colliding  with  a  some¬ 
what  weakened  nervous  system.  The  great  e^aus^^y  °f 
the  patient  should  be  noted,  attesting  to  the  presence  of _ 
protective  processes  of  protective  inhibition.  The 
of  the  pulsating  current  intensified  these ®®®S;Jient 
also  contributed  to  the  very  rapid  emergence  of  the  patient 

from  her  psychotic  State, 

In  the  given  observation  the  connection  between  the^ef- 
fects  of  the  pulsating  current  and  recovery  from  the  disease 
state  is  particularly  distinct. 

Patient  K.,  age  29,  accountant.  She  had  been  treated  in 
the  hospital  of  the  Institute  of  Psychiatry  from  11  *e^ary 
through  20  April  1955.  She  had  been  transferred  from  the 

Second  City  Hospital. 

There  were  no  mentally  ill  patients  among  her  relatives, 
but  when  her  mother  was  young  she  attempted  to  commit  sui¬ 
cide  following  certain  difficulties.  The  patient  s  older 
sister  committed  suicide  at  the  age  of  ^also  following 
difficult  personal  experiences.  In  childhood  she  had  been 
healthy;  at  the  age  of  eight  she  started  school.  She  com- 
pleted  seven  years  of  school  successfully,  and  began  to  wor  „ 
as  a  bookkeeper  at  the  age  of  17.  Gradually  she  improve 
her  qualifications  at  work,  and  in  recent  years  she  had  bee 
carrying  out  the  duties  of  an  accountant.  Sne  had  been  ^ 
given  prizes  many  times.  In  1945,  she  suffered  £rom  yp 
fever  with  cerebral  signs.  Afterwards,  she  was  treated  on 
an  outpatient  basis  for  spastic  colitis  for  a  °f 

years.  She  began  to  menstruate  at  the  age  of  13,  and  men 
atruation  was  regular  and  painless.  She  had  had  no  sexual 
experiences.  By  nature  she  was  sociable,  frank,  but  im 
pressionaole  and  anxious.  In  the  summer  or  1952  she  made 
an  attemot  at  suicide  following  quarrels  with  a  man  with 
whom  she  was  in  love.  She  promptly  regretted  heractlon, 
wept,  sought  forgiveness  from  her  mother.  She  quieklr  for 
got  what  had  hapipened  and  continued  to  work.  Beginning  wl 


114 


1953 i  the  patient  noted  an  Increase  in  libido,  attempted  to 
gS?  Carried,  but  did  not  ftndK*  man  for  this  Impose-  She 
became  thoughtful,  sluggish,  "lost  my^oy  of  liyinS  * 
ate  poorly .  ‘  She'  constantly  looked  at  -  her  face  -f“ J^e 
and  found  that1  It  wa  s  ’  "becoming  black  ,aftd  'ra^  . . 

wards,  she  began  to  have  unpleasant  sensations'  in  her  face, 
"pinching,  pricking",  and  she  saw  how  "the  blood  vessels  are 
becOminggbrOminentga^nd  the  alae  of the  nose  *  *  ^Beginning 
with  the  fall  of  1954  her  sleep  was  disturbed, _ and  her  head 
was  as  though  "in  a  fog",  the  unpleasanr  sensations  in  her 
f abb • increased ,  and  a  feelirg1 of  burning  in  the  chesb  “ 
added' to  them.-  fiei-;  pathological  experiences  were_  so  burden 
■some  that  the  patient  again  had. the  idea  of  committing^s 
cideV-  She  fought  with  herself  >  ' "it  was- terrible  to- take— 

one « s  life" >  However;  oiv 9' February  1955  she , • nevertheless , 
made  a  suicidal  attempt-^he  took  20  grams ^of  raticide  _ 
/CnHnnNoS/.  She  was  hospitalized  in  the  Second  City  Hos¬ 
pital^  iFcdnneCtion^ith’the  fact  that  hd  dangerous  signs 

were  found  in  the  internal  organs  the  patient  was  trans¬ 
ferred  to  our  hospital  after  a  consultation  with  the  psy¬ 
chiatrist.  ' 

Objectively-,'  the  patient-'  was  'somewhat  infantile;  She  • 
showed-  a  marked  loss  of  weight-.-  The  heart  sounds  were  -  ; 


LVOO  v/x  J-O  '"  .  - ;  - 

muff  led;  At  the  time  of  admission  she"  had  tenderness  on  - 
palpation  of  the  ^epigastric  -area  and  along  the  course  of  the 
large  intestine  ;  -  ' ...  .. 

’Oh  neurological- 'examination -  no  signs  of  organic  -  involve¬ 
ment  of  the  central  nervous  system  were  found.-  Blood  and 
urine  analyses  were  within  normal  limits .  Tne  blood  Wasser- 
man  test  was  negative.  On  fluoroscopy  of  the  chest  organs- 
no  pathological  changes  were  found.  On  fluoroscopy  of  the. 
gastrointestinal  tract  it  wa3  shown  that  the  descending  por¬ 
tion  Of  the  colon  and  the  Sigmoid  were  Spastic.  On  admis¬ 
sion  she  was  "melancholic-;  covered  her  face  with  her  bands, 

"I  am  so  ashamed’  to  lot-  <c  people  in  the  eyes  .  She  had 
"spoiled  and  disgraced  her  whole  life1  .  -  She  °^eref  ^ 

ber;  of  hypochondriacal'  complaints:-  -burnlnjflir  the  .stomach  — 

-  and-' intestine /'which  the  patient 
clde  Intoxication-.  -  There  wae  a  feel-lng-of  disconnection 
in  the  chest .  Her  face  was  -altered*1  •=  it-  became  terrible 


and  it  blackened" .  She  was  troubled  by  unpleasant  sensa- 
upns  of  the  nature  of  Itching  of  the  skin  of  the  face  par- 
m pillar Iv  near  the  nose.  She  had  a  constant  feeling  of 
"InS  SStSihf.  "htad  in  a  fog",  her  '>le  de  vlvre 
had  cone" .  Aside  from  iridonstdnt  ideas  of  guilt  no  other 
delusional  interpretdtiottd  could  be  found  in  the  patient. 

A  course  of  electric  sleep  treatment  was  given  (25  two- 
hour  procedure)  and  general  tonic  therapy. 

During  the  CoursO  of  treatment  the  pathological  sensa¬ 
tions  disappeared,  she  became' lively,  active, 
the  other  patients  with  singing  and  stories.  She  wanted  to 
live  again.  She  made  specific,  very  real  plans,  and  spoke 
about  this  with  satisfaction.  Her  intellect  had  not 
changed.  The  patient  recovered  and  went  to  work. 

Diagnosis:  hypochondriacal  syndrome  in  an  emotionally 
unstable  personality. 

Here  we  have  a  patient  with  distinct  personality  charac¬ 
teristics,  emotionally  unstable,  anxious,  and  impression¬ 
able  who  has  a  depressive  reaction  with  a  suicidal  attemp 
in  connection  with  a  prolonged  unfavorable  situation.  Ap¬ 
parently,  a  hereditary  taint  is  of  significance  here:  the 
presence  of  suicidal  attempts  in  other  members  of  the  family 
(older  sister  of  the  patient  committed  suicide  at  the  age  of 
19  because  of  difficult  personal  experiences).  In  our 
patient  the  depressive  reaction  passed  quite  rapidly;  how¬ 
ever,  after  a  year  the  reactive  hypochondriacal  state  grad¬ 
ually  developed  in  which  not  the  least  part  was  played  by 
somatic  sensations  associated  with  a  suicidal  attempt,  wi 
poisoning. 


In  this  patient  a  diffuse  inhibition  which  developed  in 
electric  sleep  contributed  to  eliminating  the  foci  of  inert 
excitation  produced  by  pathological  interoceptive  impulses 
as  well  as  by  static  foci  in  the  second  signal  system..  It 
may  be  supposed  that  there  was  a  blockage  of  the  pathologi¬ 
cal  interoceptive  impulses  passing  through  the  hypothalamus. 
The  area  which,  according  to  our concepts,  is  under  the 
direct  effect  of  the  pulsating  current. 


patient  V.*  'age  32 >•  engineer  was m'S^r1 
of  the  Institute  -  of  ’Psychiatry  .-.from  IQ  February  through^ai .  , 
April  1951.  He  was .  admitted,  with  cpnip.Uint 3  of  persistent 
headaches, ^insomnia,  and  a  sensation  of  being  tied  up 
inside M S.wf  '-:V:V  ;.  >.<r  *•'?, 

Hi-  came-  from  a  healthy- family;.:  ,  Hfe  developed  healthy 

child .  -  fie  was  good:  in  school. •  He, completed  secondary 
school  and  was  graduated  from  the  Mining  Academy.  Married,; 
had  two-  children^  -  m  1944.. -he  had  a  he.ad  cohtusion  in^the  ^ 
frotit’  -lines;  however,  he  remained,  .in  r.the  army  until  l9|l_6-__ 
Aftei- 'demobilization .he  worked  in. his  specialty.;  Beginning 
with  September  .:195P  "following  certain  unpleasant  ^situations 
he'  began  to  stammer,  .fe It,. ^rurnb  inside .  ,  became  irritahle,-  • 
lachrymose,:  ana  experienced  ,a  .certain  anxiety,  and 
not <r  work .  For  : a  long  time  ,he,  was,  treated  .on  an  outpatient 

basis",  relaxed  in  a  sanatorium  but,  he,  did  not  regain  his 

health'." ^  :-s  '  r.-vt  ■■■.>■;  .  .•  ~v.;. 

Objectively,  the- patient  was  of  normal  build,  and  he 
showed  signs  cf  weight  loss,  There  was  vesicular  respira- 
“ntno  lungs;  on  percussion  there  was,  a  clear  Pulmonary 
sound;-"  The  cardiac  bordera  were  not.,  enlarged;  the  heart  _ 
sound's  were  purer  ..  Pulse  was.  rhythmical  and  somewiwt  rapid, 
78  beats’  a  minute  ,  and  of  satisfactory  ,  quality..  T 
pressure  was  ■  120/65  milliineters..  W  abdominal  organs  were 

not  abnormal.  £.*•<  Jr  •  ;  ;  : 

-  ’ Fluor© sccfpy  n f  0 1  he ■  -che s t  showed,  tne . following:  the  lung 
’  'fields  were  clear;  -  .the  coat  ©phrenic.;,  singes  were  clear  ,apfl 
the '  diaphragm > Was: :  modi le.; .  the  .heart  and  aorta  ;.we_re  ^nor«^l;; 
and'  ther:  pulsations-  were?  labile  ...  •  •  -  r 

Blood  analysis:  hemoglobin  68 ;  percent ;  white 
6260,  eosinophils  four  percent,,  stabs  two  E«rce«t ^segmented 
neutrophils  66  •percent,,',  .lymphocyte a  21.  Pe.rce.nt;,  monocytes- 
bq ven  percent-.;  I-  The,  blood  Wasaermann  test 
The;'. uriiie  was-:- normal.  .  ‘V.«v.^.v,.u  e  *>< ' 

The  -optic ;  fundus  -  was. :  norinal  * .  ,tV; 

Nervous  sybtemiijthe  ^ranial^ 


rp flexes  were  obtainable  from  an  expanded 
SU',  ther^we re6 no6 pathological  reflexes;  there  was  a  tremor 
of  the  fingers  of  the  outstretched  han  s. 

He  had  4  mask-like  face,  shd  his  gate  was 

closed  his  eyes,  and  then  *f  ^“"s^echCs  accom-  .  : 
hbarfee  monotonous  voice.  At  times,  hi .  Pe  ed  hlB 

ZV't  ^stm^as^toipageV  thought  < 

«r complained  of  a  feeling  of  '  H^ha d 

visions^  S4sawepicturesPof  %attlesi  I  have  «f  “d",  • 

:sse 

condition,  and  had  a 

hospital  department  ne^remained  by  ^  and  depressed. 

Ha^poony!  0HisXt%  sleep  was  disturbed  He  was  _ 

drowsy  during  the  daytime  and  sat  ®V™a^d»  '  ot\U 

»£  S&  Si  X  ^rSSSS!  and 
pauses]  he  bent  forward  on  walking,  nis  head  a  PP 

his  hands  reinained  at  his  sides)  • 

dureseCtAs%artvPasraft““thrfirstethree  procedures  changes 

unnoted  in  the  ^tienfs  condition.^He^heca^ 

stopped, sta^eilng,  an  ^  dlBappeared  and  he  returned 

i  »?*«k»esw  -r  • 

His^facla^expressions  -came  lively  and  -equate  ^Simul- 

r-- 

r  ?  the  nature  of  his  hallucinatory  experiences 

SS"  s  ca- 


aoDearfed  chiefly  ih  the  evening^  .when,  it  was  dar£in  f 

ward,  .and  they  were',  of  the  nature, of;  illusory exper  ence  • 
a  spot  oh  the  wall  appeared  to  he  a-,  pretty^  flower^et  ^  .. 

the'Pehd  of ; the' course  of  treatmenc  .those  signs  also  dijap 
pehped.*'  His  headaches  -disappeared.  t.His  sleep  ^eturne  . 
nomal  .  At  the  'time  of -discharge  he  remained  with  instab 
5555  of  mood/ and  an  'increase  in  his  affective,  reactions..  . 

He  was  discharged  ' to'  "Sosvovyy  Bor"  .Sanatorium.  , ,•  .  ,  .  , 

Diagnosis:  chronic  •  reactive  state  after  trauma;.  .  - . 

'  "  in  'the  history  of  this  patient  there  is  mention  of  h$ad^ 
trauma  'which  did' not  -cause  any  direct .  visible  deterioration 
'In  his  ctate  of  health,-  which'  permitted  him. to.,  remain  .in,  the 
:army  and  work  productively  in  his  specialty  evenafterde- 

inobilization.  ^However ^'following  severe  conflictual_pxpe^ 

riences  distinct1  conditions  ox'  rigidity  /the word  literally 
means  a  welding  together/,  functionaVspeech  .disorders  in,., 
the  form  of  stammering  and  speech  hesitations  e£* 

Psychogenic  hallucinations  were  noted,  the  content  of  which 
were'  traumatizing  experiences  of  the  more . distant  past . 
the  front  lines .  The  unusual  feature  of :  these  P^chogeni 
hallucinations  was  that  the  last 'traumatizing  situation  rer 
vi  ved;  the  inhibited’1  t  race  s -  of '  the  di  fficul t  pas  t,  experience  s . 

AH  the  symptoms  described’  speak  for  the  presence,  .of  . 
functional  disturbances  of  , ^fundamental  nepvj.  Processes. 
The  elements  of-'  rigidity  are,  apparent  ly.  associated  with  .in¬ 
hibition  of  individual  parts  of  the  motor  analyzer.  Elec¬ 
tric  sleep /  by:  -deepening  -  the  -  protective  inhibition,  lea  to 
the  -normalization "Of  the  main. nerve  processes,  at ,  Jirst  ,VLr 
rdetiy  after  the  procedure  and  then  for  a  longer  time,,  .which 
led  to  his  emergence -from  the  pathological  condition. 

Patient  T.,  age  44-,  clerk*  rwas  treated  in  the  hospital _ 
of  the  Institute  of  Psychiatry  from  1  October  through  9 
November  -  I95II  ■  She’-was  admitted 'With  complaints,  of.  increased 
fatigability,  irritability,  headaches, ; melancholy^,  sleep  • 
disturbance  and  decrease  in  the  ability  to,,  work.  :•••; 

She  came  from  a  healthy:  family:^: '.^de ye lPPed  normally. 
She  had  a  secondary  school  education;  by  nature,  she  was 


lively  sthenic  and  loved  music.  She  began  to  work  at  the 
a^e  of*23.  She  was  married,  had  six  pregnancies;  o  ese 
tZo  were  interrupted  by  artificial  abortion,  and  four  ter¬ 
minated6  irwleii  very  i  One  child  is  alive  Menstruat  on  be- 
ff3»  flt.  *-hP  as:e  of  l4  and  was  regular.  In  1953,  she  suxierea 
from  typhoid  fever;  be gihning  With  this  time  she  had  a  car- 
diac  valve  defect.  In  i942,  she  had  a  head  contusion  with 
Dr o longed  loss  of  consciousness.  Beginning  with  1945  she  ^ 
began  to  have  headaches,  became  irritable,  and  lachrymose  . 
In  1949  in  conneCtldh  With  her  increased  nervousness^ she 
was  treated  in  the  sanatorium  division  of  the  Hospital  imeni 
7  P  Solov'yev.  After  discharge  she  felt  satisfactory  for 
aVeir  For  the  past  six  months  she  ted  worked  considerably. 
Beginning  with  the  summer  of  1951  there  was  another  deterior 
ation  in  the  state  of  her  health;  headaches  appeared, 
of  weakness,  and  her  working  capacity  Aecrea.  ^>^0  pa  Went 
"forgot  and  confused  everything  ,  she  had  a  feeling  of  a 
constant  internal  strain". 

Objectively,  the  patient  was  pale  and  showed  signs  of 
weight  loss.  There  was  vesicular  breathing  ln  the  *un®s'. 
there  was  a  clear  pulmonary  sound  on  percussion.  Theheart 
borders  were  enlarged  to  the  left.  A  presystolic  murmur 
was  heard  at  the  apex.  The  pulse  was  rhythmical  and  of 
satisfactory  quality  and  accelerated  92  beats  a  ^ute) , 
and  labile.  The  blood  pressure  was  140/95  millimeters. 

The  liver  was  two  to  three  centimeters  below  the  costal 
margin  and  was  not  tender.  The  spleen  was  not  felt. 

Fluoroscopy  of  the  chest  showed  the  following:  the  lung 
roots  were  prominent;  the  lung  fields  were  clear;  the  costo- 
phrenic  sinuses  were  clear,  and  the  diaphragmatic  function 
was  normal.  The  heart  showed  the  following:  there  was 
straightening  of  the  cardiac  "waist",  the  pulsations  were 
weakened  and  labile.  The  aorta  was  normal. 

Blood  analysis:  hemoglobin  62  percent,  white  blood  count 
5200,  eosinophils  six  percent,  stabs  three  percent,  seg- 
mented  neutrophils  58  percent,  lymphocytes  28  percent,  mono¬ 
cytes  five  percent.  The  bipod  Wassermann  test  was  negative. 
The  urine  was  within  normal  limits. 


..  fundus  -was  normal ;  there  was 

Nervous  system:  the  P  tendon  reflexes  vie  re-  in-  !  >■' 

an  oculostatic  phenomenon,  dl83  in  the  Romberg  posi- 

creasid  Equally,  tfre  and  of  .the  fingers  of 

l,nn.  there  was  a  tremor  of  tne  -xi :  , 

the^utstretched  hands,  and  sweatiness. 

^ ^  patient  was  is 

the  physician  sh< oWn  pathological  sensa- 
irritating-  ;  she  was  attention  to  herself,  as  to 

tions.  She  paid  f0"31^  ^ia  "something  is  occurring  in, 

how  >er  heart  ."or^^^t  lhe  be  placed  in  a  quieter ^ward^ 

W  head" .  ®333^-  ^  voice  was  guiet,  phe  attempted  to 

"to  give,  hei?  .rest  w  _He^  _  her  and  Increased  her-.  -• 

speak  less j  conversatioa  fatig  ^  ^.  with  other  patient3 

headache She  avoided.  s0^a^  1  She :  was'  readily  exclt - 
and  lay  in  bed  for  ^®  ^®a^e  of' noise .  She  reacted  with 
able  a,nd  showed  an  infc°^;an  °-  lng  etc.  She  could  not 

tears  to  loud’  conversation ,  ..  A| her .  She  ate 

listen  to.  the  radio;  music  al^  lnterruptcd,  with  moments  • 
poorly.'  Her  night  a  P  There  were  no  delusions  nor. 

'hallucinatory1  disorders .  '.Her  l.udgme,;t,  was  not.  impaired. 

Electric  sWeP  treatment^was  given^lt^two-ho^^proce- 

duros)  .  Under  the  uncommonly  continued  even 

fell  asleep  rapidly;  si e'P  *  After  each  procedure  she 

after’  the  Current  was  turned  -  did  hot  irritate  her, 

noted  Hhternar calming;. the^patients  did ^  tl-aglc"  .- She 

.  .ahd  the  hospital  ourroundinge^did  because  she  tegan  to  feel 

"  called  these  crates  a  c  e..  .  6  ^  —  wa6  filled  with  a  . 

worse  again  toward  even!  g.  ...»  After  seven  or  eight 

weight",.  ’’I  ;«cnted^uiet  and^nest the  patient  be- 
procedures  her  condition^c.nc.ng  headaches  disappeared, 

came  more  peaceful,  '“0«!°"3^0^d: £  normal;  she  was  affable 
and  her  night's  sl^ep  , _  read  and  she  played 

with  the  other  PatiJnts,T.Llents  and  tried  to  work.  At  the 
the  piano  for  the'  ot^r  patie^s  e  120/8o  millimeters . 

:  :  time’ of1  discharge ^her^blood  pr  electric  sleep  treat- 

'  v  :  She  Was  discharged  and  comp-  ..  after  discharge,  she 

K.t  on  an  outpatient  basis,  repoHed  that 

'  sent'  a  letter  to  her  P^y^^n.n  and^she  praised'  the  treatment 
shs  had  become  her  "old  self  and  ,sne ,.  p  (  ...  _>;5;  ..  .  .  r ,  • ; 


which  had  been  given  her. 

Diagnosis:  traumatic  cerebrasthenia  on  a  background  of 
cardiovascular  insufficiency . 

This  observation  ii  similar  to  the  preceding  one.  .Here 
also  the  initial  etiologi'c  factor  was  a  head  contusion. 
Afterwards,  cerebrasthenic  symptoms  began  to  develop  gradu¬ 
ally:  headaches,  increased;  affective  reactions  and  fatig¬ 
ability,  in  connection  with  which  the  patient  was  treated  in 
the  Hospital  imeni  Z.  P.  Solov'yev  in  1949*  In  1951,  after 
strenuous  work,  which  proved  to  be  too  much  for  the  patient, 
a  new  episode  of  decompensation  occurred  with  a  revival  of 
the  symptoms  which  had  been  observed  previously.  The  pa¬ 
tient  was  depressed,  asthenic,  headaches  troubled  her,  and 
she  had  insomnia  and  loss  of  appetite. 

The  application  of  electric  sleep  proved  to  be  affective 
here  also:  her  headaches  disappeared,  her  night’s  sleep  be¬ 
came  normal,  and  her  working  capacity  was  restored. 

Patient  N.,  age  55,  merchant,  was  in  the  hospital  of  the 
Institute  of  Psychiatry  from  27  April  through  18  June  1954. 

For  her  history  see  page  53 • 

From  the  patient's  history  it  follows  that  a  prolonged 
(for  a  year)  conflictual  situation  at  work  preceded  the  de¬ 
velopment  of  her  psychotic  condition,  in  connection  with 
which  she  worried  a  great  deal  and,  at  the  same  time,  worked 
in  an  intense  and  strenuous  fashion;  all  this  led  to  a  weak¬ 
ening  of  her  nervous  system.  A  new  acute  psychic  trauma 
acted  on  this  weakened  background--her  only  daughter  was 
married  in  spite  of  the  wishes  and  advice  of  her  mother, 
abruptly  breaking  aw  y  from  her. 

The  characteristic  feature  of  this  clinical  observation 
consists  in  the  fact  that  all  the  psychic  traumata  mentioned 
were  suffered  by  the  patient  during  the  involutional  period, 
at  which  time  she  also  developed  signs  of  vascular  incom¬ 
petency — her  blood  pressure  at  the  time  of  admission  to  the 
hospital  ranged  within  limits  of  190/110- -160/HO  milli* 


meters  signs  of . profound  depression  predominated  in  the 

structure,  of  the.  deprepaiye  syndrome  ^tsell  aia  noj._  ,  ; 

any  features . of .involutional  me^ane  » ref lect^d-the  ■•* 

experiences  were  simple \» ;  comprehensible,  t v . . .  ..  •  ••*> 

actual  situation •  .  >  v  . 

Elefri%8^^rSn?atHrL^lbSS^Sw8e 

patleirt  there  .waa  a  hy^tensl  t  end  of  the  course 

rent  observed- -the  arterial  p^eaH^i e  lt_etet,6y  - :  <v;.- 

of  treatment  dropped .  to  pprma^.  (130/^0  millimeters^. 

5aH^  A;  :  ae«  39 .  scientific  worker,  viaa  in  the-ftos^  j- 
<£+*V%he ‘institute  of  Psychiatry  from  8  through  27  June 
gS*  °She  ®a  atolftea  wl^cbmplaints-pf ’melancholy,  lose 
of  Sleep,. weakness,  and ; an  inability  to  work. 

S:“«r'is -"S-issa sts 

multaneously  dM.  work  candl- 

strained.-  1, -loved  .11  to  •■•  ■  r  _■  :>  u*',r/,v» a  fvtnt  in  194?  fol- 
student"  •  -i  f fi  Mf Vriathef6  At  twf  W»e  She  became  ‘ 

10vn?houc?-"l^e  loS  all  i«  mtanLg"  •  Fora  year  she 
melancholic  xixe  x  ,  iqv  in  bed.  could  not 

did  not  work,  did  not  leave  the  ho  ,  1  W  condltion  im- 

eat  -  -"food  was,  disgusting  ,r,  Gradually,  _  . ..  „an 

proved ,  she  , returned  to  work; IT  tines  "she  became  melan- 
cholic  again” , ,  She  looked  •  ti  would 

distract  her  from .  her  painful 

diagnoses  by.  the  =^gm  lnnthees^re4  a  ^ 

ShrW  :tSt?the  ;operation  ijoi;  remov*!  of  ;«he  .fibroma 


would  disturb  her  pregnancy.  The  pregnancy  was  preserved, 
but  delivery  was  accomplished  by  Caesarian  section  by  virtue 
of  the  transverse  position  of  the  fetus.-  After  three  days., 
the  child  died.  Again,  she  fcebatne  melahcholic,  life  was 
Without  any  meaning,  she  v/anted  .to  die,  sought  means  of  tak¬ 
ing  her  life,  could  not  Sleep,  and  refused  to  eat. 

Objective  observation;  there  were  definite  signs  of 
weight  loss;  there  was  pallor  of  the  skin*  Lungs;  there 
was  a  clear  percussion  note:  the  breathing  was  vesicular.- 
The  borders  of  relative  cardiac ' dullness -on  the  left  was^at 
the  mid-clavicular  line;'  on  the  right— at  the  right  margin 
of  the  sternum.  The  heart  sounds  were  pure  and  somewhat 
increased.  The  pulse  was  rhythmical  and  of  satisfactory 
quality.  The  blood  pressure  was  120/70  millimeters.  The 
liver  and  spleen  were  not  enlarged. 

Fluoroscopy  of  the  chest  organa  showed  the  following;  the 
lung  roots  were  prominent  with  dense  lymph  nodes;  the  lung 
fields  were  clear;  the  diaphragmatic  function  was  normal. 
Heart— left  ventricle  was  possibly  enlarged,  the  pulsations 
were  labile,  and  the  aorta  was  normal. 

At  the  time  of  admission  the  blood  analysis  showed  the 
following:  hemoglobin  55  percent,  red  blood  count  3,800,000, 
white  blood  count  4,000,  basophiles  one  percent,  eosinophils 
two  percent,  stabs  three  percent,  segmented  neutrophils  42 
percent,  lymphocytes  45  percent,  monocytes  seven  Percent; 
sedimentation  rate  six  millimeters  in  an  hour.  The  blood 
Wassermann  test  was  negative.  The  urine  was  within  normal 
limits. 

Nervous  system;  the  cranial  nerves  showed  no  apparent 
changes;  the  tendon  reflexes  were  increased  equally;  there 
was  a  tremor  of  the  lids  and  of  the  fingers  of  the  out- 
stretched  hands,  and  there  was  a  striking  play  of  the  blood 
vessels.: 

At  the  time  of  admission  and  for  the  initial  period  of 
her  stay  in  the  hospital  she  was  melancholic,  had  an  expres¬ 
sion  of  suffering  on  her  face,  her  speech  was  whispered,  she 
wept,  did  not  believe  in  the  possibility  of  recovery-  there 


is  no  cure  for  misfortune"...  She  asked  that  the  physicians^ 
refrain  from  interrogating  her  concerning  "her  sick  places  j 
however,  she  herself  began  to  relate  her  traumatizing  expe¬ 
riences'  in  detail .. ,  She  had  not  become  accustomed  to  her 
misfortune— the  loss  of  her  father*  who  was  a  friend  and 
guide  in  her  life,  hoping  that  the  birth  of  a  child  might 
aid  in'  "rerouting  her  and  letting  her  forget  and  this  hope 
had  been 'lost i  There  was  no  future  for  her,  "everything  is 
enveloped  in:  gloom" ,  It  would  be  better  to  quit  this  life, 
because  there  was  no'  strength  "to  regain  her  will  and  dispel 
her' melancholy'" .  ..  Everything;. irritated  her,,  she  had  a^lapk 
of  confidence .  in  everything, ,  ^everything  is  difficult  *  ,  {J o 

halluclna-tory.  disorders  or  delusions  could  be  elicited.,  her 

intellect  was  presex*ved.  She  was  completely  accessible, 
adequate,  sweet-tempered  and  affable  with  the  other  patients. 

• 'Electric,  sleep  treatment,  was  given  (duration,  of  the  pro¬ 
cedures  was.  three  hours)'  with  a  total  course  of  15  proced 
ures,  and  general  .tonic .'therapy  (glucose  -and  polyvitamin, 
infusions) .  Her  condition.  lh  the  electric  Sleep  proeedqpes 
could  be  characterized  as  transitional  between  waking,  and 
sleeping.  The  patient  herself  said  that  she  "forgot  and 

could- not  say  how  long  the  procedure  Tasted.  After  the  pro¬ 
cedure-  she  noted  a  feeling of  freshness/  and  spontaneously 
•went  to  the  dining  room,  for  dinner  j  not  uncommonly,;  she  was 
drowsy  during  the  hours'  of  after-dihher  relaxation,-  but  at 
first  her  night's  sleep  continued  to  be  disturbed.  ..The  ■ 
sharpxiess  of  her  traumatizing  experiences  lessened,  and  the 
pa-feient  becarae  noticeably  n*ore  calm*  collected,  and  had  the 
desire"  to  live.  She  was  trouble  a  by  the -hospital  atmos¬ 
phere,  which  reminded  her  of  the  other  hospital  where  I 
lost  my  child".  ' '  ‘ 

At  the  time  of  .discharge  she  had  become  stronger  physi¬ 
cally*  gained  about  three,  kilograms  in  weigh o.  Her  night's 
sleep  was  returned  to  normal'.  Analysis  of -the  blood. showed 
the  following;  hernoglobJn  67  percent,  red  blood  count 
4,200,000,  white  bipod  count  4,900,  eosinophils  cwo  percent, 
stabs- four  percent,  segmented  nebtrophils  57  percent,  lympho¬ 
cytes  31  percent , "  monocyte  s  six  -percent; r  sedimentation  rate 
six  millimeters  in  an  hou? . 
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She  was  discharged  in  a  state  of  considerable  improve¬ 
ment  and  was  given  a  therapeutic  vacation  from  work. 

Diagnosis:  chronic  reactive  depression  on  an  asthenic 
background .  T' ’’ 

The  patient  was  active,  energetic,  had  always  loved  life, 

Bhdwfed  her  first  psychotic  reaction  in  19^7  upon  th  . 

-  father*  ahd  very  slowly  and  gradually  emerged  fro 

trauma. 

The  characteristics  of  the  observation  being  analyzed 
consist  of  this,  that  the  second  psychic  trauma  acted  on  a 
somatically  weakened  soil  (operation  of  removal  of  a  f ibr 
and  delivery  by  Caesarian  section).  These  factors  aggra 
vated  the  patient's  condition  still  further. 

On  clinical  examination  the  definite  signs  of  vegetative 
insufficiency  attracted  attention  Unease  ^  ^flex  .e* 
citability,  play  of  the  blood  vessels,  tremor  of  the  lids 
and  fingers).  The  patient  was  depressed,  adynamic,  and  had 
become  extremely  asthenic* 

*he  application  of  electric  sleep  proved  to  be  quite  _ 
effective.  Electric  sleep  deepened  the  protective  inhl 
tic-n,  by  the  same  token  contributing  to  the  recovery  of 
principal  nerve  processes. 

Patient  K. ,  age  22,  draftsman,  was  in  the  hospital  of  the 
Institute  of  Psychiatry  from  28  February  through  26  March 
1952.  She  was  admitted  with  complaints  of  melancholy,  in¬ 
somnia,  and  headache. 

She  was  the  only  child  in  the  family  and  ^eloped  nor- 
mallv  In  childhood  she  had  no  sicknesses.  She  began  to 
menstruate  at  the  age  of  15  and  was  regular.  Her  progress 

in  school  was  average.  She  completed  seven  years  of  school 

and  worked  as  a  draftsman -tracer;  in  the  past  year  she  car 


ried  out  the  duties; of; a  technician,  although  she  had  no..  ... 
special  education.. -  She.  coped  with  her  work  .successfully..  .  .  : 
She  was  'married  -  and  had  a  child.  From  childhood  she  had,.,. 
been  happy,  "a-hearty  laugher",  but  "sensitive  ,  inclined 
toward  ‘.dreaminess .  • -.She  had  ney,er;been  treated  for.. nervous ir.... 
nessibeforei  x  .-if ..  *  ..:5dt>v.  .  "  ••••  :  '  •' 

The  present  illness -began  after  the  patient  had.  been  for 
a  long  time  in  aconflictual.  situation  which  traumatized  her. 
Her  sleep  was.: disturbed,  /her  working  capacity  decreased,  :she 
began  :  to  be  melancholie.';and.rhad  suicidal ;  ideas*  The,  day 
before  being • put . in.  the  hospital  she  made  a  suicidal  attempt. 

Objectively::  the  patient  was  pf  medium* height,  normal.  ... 
body  build; .and  well  nourished .  There ^ was : vesicular  breath¬ 
ing  in « the ;  lungs. .  •.  t .T he- heart .  sounds  r  were  ;  pure , - .  and  the  heart .. 
borders  were  within  normal  limits.,  The  ;  pulse  was.-  rhythmical., 
and  of  satisfactory  quality.  The  blood  pressure  at  .the  time,, 
of  admission  was  115/75  millimeters;  at  the  time  of  dis¬ 
charge,-  127/70  -  millimeters  .The  abdominal  organs  were  not 

abnormal.  v  ■  r. z  ■  ■ '  •  *. 

Fluoroscopy  ,jof  the,  chest;  cage,  preens:  :  lung,  fields  wore  -v 
clear,  the  diaphragm  was  mobile >•  the  .postophrenic  minuses 
were  clear;  the  3.ung  roots  were  accentuated  with  calcified 
lymph  nodes;  bite  heart.,  was:  within  •normal  limits  for  her  ,  age 
in  size  and;  shape.,; and;,  the  pulsations  were-  labile . 

Blood*  analysis  -  at-  the  time;  .of-  admission  showed  the  fol-,  ;.  • 
lovfirg:  hemoglobin  76  percent >  ;whlte  ,blood  count  6,000, 
eoEir.ophils  one  -  percents  stabs  one.' percent  ;  segmented  neutro 
phi  is  68  percent ,  lymphocytes  26  percent,  monocytes  four  .,. 
percent;  .the  sedimentation  rate  was  four  millimeters  in  an. 
hour.  The  blood  Wassermatm  test,  wan  negative.  .;The. urine  ... 


analysis  was  normal. 

On  neurological  examination  an  ;lnqrease.  was,  noted,  in  the 
tendon  reflexes,  aier  ocyt nc s is^; , sweat ine ss>;  and  a  tre mor  of 
the  fingers.:  ’-  .  , 

During  the  initial:  ’period  of,  .her.  stay  in  the  hospital  the 
patient  was  melancholic *.  extreme ly^emotlonal,  unstable •;  . 
showed  sudden  marked  changes  <from  c.ryingjto  being  lively.  >. 
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She  was  accessible,  sought  sympathy  and  aidr  she  described  ^ 
her  pathological  experiences  vividly  and  picturesquely, 
melancholywella  up  from  within,  I  become  sensitive  and  want 
to  cry  and  cry”.  During  periods  of  exacerbation  of  her  mel 
ancholy  there  were  ihcbheiant  delusional  statements:  she  was 
"a  sinner,  tormented  eVe^tibdy:  at  home— her  daughter,  al¬ 
though  she  loved  her  more  than  life  itself;  here— all  e 

patients  and  all  the  physicians".  It  wasn't  necessary  to 
live,  it  wasn't  worth  it;  she  was  treated  worse  than  the  - 
others,  She  wanted  to  be  alone  and  not  to  see  anyone.  She 
had  hallucinatory  experiences  of  the  nature  of  1^-^sio 
she  perceived  spots  on  the  celling  as  "shadows  of  dead  per  - 
sons  in  Hell";  they  "all  came  together  and  floated  in  the 
air";  at  the  same  time,  she  heard  melodies  frora„^ra£ceac 
da  Rimini",  specifically  those  which  reflected  the  tortur- 
lng  of  the  si nners  m  Hell”.  The  hallucinatory  disorders 
were -increased  at  night  time,  in  connection  with  which  her  . 
night's  sleep  was  disturbed. 

Electric  sleep  treatment  was  given  In  combination  with 
small  doses  of  insulin.  In  all,  15  electric  sleep  Pr°" 
cedures  were  given  lasting  for  four  hours.  The  dose  of 
insulin  did  not  exceed  10  units  a  day. 

The  patient  slept  deeply  under  the  influence  of  the  cur¬ 
rent,  and  sometimes  she  had  dreams,  "simple,  ordinary  ones, 
as  she  characterized  them  herself.  After  the  procedure  sh e 
became  more  calm,  each  time  noting  that  it  was  easier  for  her 
naf:Pr  the  current".  She  compared  her  condition  following 
electric  sleep  with  the  condition  of  a  woman  who  haa  Just 
had  a  baby.  Her  state  of  melancholy  passed,  offensive  - 
thoughts  did  not  come  into  my  head  ,  she  was  relaxed,  free, 
and  wanted  "something  to  do". 

At  the  end  of  the  course  of  treatment  she  had  an  even, 
calm  disposition,  she  was  completely  collected,  active  in 
her  socialization  with  these;  around,  occupied  herself  with 
handiwork,  made  adequate  plans  for  the  future,  and  had  * 
critical  attitude  toward  the  pathological  condition  which 

she  had  had.  The  signs  of  vegetative  insufficiency  noted 
at  the  time  of  admission  were  less  pronounced  at  the  time  . 
of  discharge .  Her  night '  s.  Bleep  was  completely  recovered. 
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Diagnosis reactive -state-  in  an  unstable  personality. 

The  patient  had  been  examined  in  the  laboratory  of  higher 
nervous  -activity’ ’by;  the.  method  of  speech  reinforcement;  .  She. 
formed  a  conditlpnedha-ssociation  apd differentiation  .and  .. 
consolidated  them  beginning  with  t&e  second  combination.  A 
simple  dynamic  '  stereotype  ,, was  elaborated  without  any  par¬ 
ticular- difficulty.  The  insignificant  strength  of  the  motor 
conditioned  reaction^ :which  became  even  weaker  at  the  end  of 
the  examination,  as -well  as  the  prolonged  latent  periods 
attracted  attention;  all- this  attested  to. the  exhaustibility 

of  the  rstimulatory  process Revision  of  the  stereotype  be- ; 
fore  treatment  proved-  to  be  a  task  which  was  too  much  for 
the  patients  She  refused  to; "occupy  herself”,  wept,  and  . 
stated  that  !  she  .didn't  under  stand. -anything,  and.  called  her  *? 
self  "a  sinner",  and  asked  that  she  be  allowed  to  go  home .- 


At  the’’  end  of  the  course, •: of;tr eatment when  a  consider¬ 
able  improvement ;  was;  noted  c  linieally;  in  the  -  patient '  s ..  con- 
dition,  her  attitude  T-oward'  the  laboratory  investigation  ..  . 
changed.  She  came' to  the  .laboratory  calmly.,  occupied  her¬ 
self  eagerly,  and  she  herself  no.te-d;.that  now  "everything  * 
was  working  out  well  for  her,"-.'  :Shc  accomplished  the  re.vi-  .. 
sioh  of -the  -stereotype-  and  the  -substitution  of.  conditioned  . 
stimuli  la  the  stereotype  by.  their  -verbal  designations  with¬ 
out1  difficulty  .  .  Along,  with  the  adequate- and- rapid  solution 
of  the  task's  which  were  set  before  her  by.  the  examination, 
an  adequate  magnitude  .of.  the.  reaction  was  -noted;,  with  -a. , 
si'-ruJ1  taneouff  reduction-  in.  the  latent,  period,  .which  made  it 
possible -  "co  speak  of  -adequate  mobility  ,  strength  and  balance 
of  the  stimulatory  and  inhibitory  processes  as  well  as  of 
the  presence  of  selective  irradiation  of  the  stimulatory 
and  inhibitory  processes :  from  the  first  •  to  the  eeo.ond  sig¬ 


nal  system  i 


From  the  history-  dt  is  .known  that  the  patient,  had  always 
been  distinguished  by  dreaminess,  a  tendency  toward  fantasy, 
was  sensitive,  vulnerable, -and  this  made-.it, possible,  with 
a  certain  degree. of : probability,  to  consider  her  type  of  ner¬ 
vous  system  as -similar  to' the-  artistiditype  ■_* 


As  the  Result  of  a- prolonged  traumatizing  situation,  ..a  . 


prolonged  fight  to  overcome  the  difficulties  encountered,  a 
reactive  psychotic  condition  developed  in  the  patient  ac¬ 
cording  to  the  mechanism, of  conflict.:  melancholy,  ideas  of 
guilt  and  reference.  Hallucinatory  experiences  with  a  psycho 
genic  coloring:  she  "saw  the  souls  of  ( the  sinners  ,  she 
simultaneously  heard  the:  motifs  -from'  Francesca  da  Rimini 
which  reflected  the  torturing  of  sinners  in  Hell.  She  made 
a  suicidal  attempt.  However,  even  at  the  height  of  her 
psychotic  outbreak  she  remained  accessible,  simple  and  un¬ 
derstandable.  She  admitted  readily  to  psychotherapeutic 
procedures.  Her  hallucinatory  experiences  were  topical.- 
Her  delusion  did  hot  show  any  tendency  to  become  general¬ 
ized,  and  under  the  Influence  of  treatment  it  very  quickly 
disappeared.  All  this  gave  us  the  grounds  for  diagnosing 
this  condition  as  a  reactive  state  in  an  unstable  person¬ 
ality. 


The  data  of  examinations  of  the  neurodynamics  of  the 
patient  during  the  acute  period  before  treatment  did  not 
show  any  gross  disturbances  in  the  dynamics  of  the  funda¬ 
mental  nerve  processes.  We  observed  a  decrease  in  the  mag¬ 
nitude  of  the  reaction  and  an  increase  in  the  latent  period, 
which  indicated  an  increased  degree  of  fatigability  of  the 
cortical  cells  and  developing  signs  of  protective  inhibi¬ 
tion.  Therefore,  the  use;  of  electric  sleep  treatment  in 
this  patient  was  completely  Justifiable.  By  deepening  the 
phenomena,  of  protective  inhibition  through  the  effects  of 
the  pulsating  current,  we>  by  the  same  token,  also  contrib¬ 
uted  to  a  recovery  and  normalization  of  the  nerve  processes, 
which,  in  its  turn,  was  manifested  clinically  in  complete 
recovery. 


Treatment  of  reactive  states  under  conditions  of  a  legal 
psychiatric  hospital,  where  there  has  been  a  prolonged 
effect  of  the  psychogenic  factor,  is  of  considerable  intere 

and  is  of  important  practical  significance. 


A.  K.  Dobrzhanskaya  in  the  Institute  of  Legal  Psychiatry 
imeni  Serbskiy  used  electric  sleep  treatment  along  with 
other  methods  of  therapy  of  reactive  states  basically  for 
patients  with  reactive  depression  and  in  the  reactive  stu¬ 
porous  states.  In  patients  with  various  manifestations  of 
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reactive  depression  sleep'  inhibition, without  a  therapeutic 
procedure  did  not  achieve  adequate,  "intensity  or  extent  s 
is  the:  case'  with  normal ’-sleep.,;  apd,  -bjc^ae’ Jr^a-lw?Jice  ^ 
sleep  did -riot' always  .produce  the  desired ,^f feet 
Pobrzhansk%a  used  electric  sleep  treatment,  /.ot^lntensifyittg 
the  .phenomena  of  protective  -  inhibition,. .  . . . .  ,  . . ,,  , )  y 

The  patients  slept. particularly  we  11, vbegihhin|.  with. the -y 
second  procedure’,  falling  asleep  10 -1.5 :  minutes  after^the^  - 
current  was  turned  on'  and  waking^up.  one.. ahd  sometimes  tw  • 
hours  after  it  was  turned  off y.  .Therefore,  in  the,  great  •• 
majority  of  patients  a  transition  of  the  phase  of  electric 
sleep  into  natural  sleep  was  observed.  The  duration  of 
s leep  in  certain  patient®  r during  -the  first.,  few  days  of 
treatment  reached  H  .hours ;  as  a  •rule,.,  the  night  s  sleep 
..also ’became  normal;  -At  =  the  time  of  the  iirst,  procedure  :cer- 
'tain  patients  with  reactive  depression  woke  gfA**”&*y 
stated  that  something; terrible  was. happening  to  them,  they 
had’  become  eveh  more  melancholic ”;.von:  subse^eht  days,  of  • 
treatment  the  sleep  was  calm,-.  After,  each  eiectrlc^leep  _ 
nrocedure  the  patients  spoke  of  an  improvement  in-  thejfeel 
ing  of  well  being,  particularly  during  the. ..first  few  hours 
after  .waking  up;  they  used  the  following  words  for  charac- 
ter  iz  Ing  their  :condition:-"there  ls;  no  heart  -ache ,  no  me  lan 
choly ,  everything  is  free  and  .easy';;  J  my  thought fl^dont 
-  trouble  me  always -about  the  same,  thing?-,  -"things ;  have  ^cleared 
'up  in: my  head” >  r "I  feel  as •  1 .  did  before  becoming  ijick-  •.  ; 

"  '  The  degree  of  cure  -was  different.*, .  -  In  pertain  patieftta 
'  the  pathological  symptomatology  gradually  disappeared,  te 
disposition  became  even,-  the:,  behavior  in  the  hospital  de  • 
partment  was  more  active,  ar.d  the  patients  beJ*n  eatThe 
spontaneously  where  they  had  to  be  fed  prior  ,  ;  • 

edge  was  taken  off  the  me lancho ly  and  tension ,  and  the  pa 
tlenta  began  to  Show  interest . in  their  surroundings -and_be- 
came  wore  accossiole;  Practical  recovery  occurred  wfter  an 
in4i stinc tiy  expressed  period  .of ;  general,  asthenia*  ^ 

'  In’  others; it  was  possible:  tp;  run- 

dame  ntal  symptoms"  od  the  depressed  state  .under  the  ±nt- 
!of  treatment:’  where* -at  .  the.  beginning  ,t)\e,  depressive  reaction 
prbgt*e sSed ‘against  a  backgrQund  jOf  ge^ral^inhibltion  and 
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retardation  of  all  the  mental  reactions,  during  the  course 
of  treatment  this  picture  of  depression  changed--anxiety, 
fear,  confusion,  restlessness  increased,  and  the  patients 
constantly  sought  the  physician  for  help*  to  save  them, 
and  spoke  considerably  and  ih,  detail  concerning  the  trauma¬ 
tizing  situation.  However*  the  depth  of  the  depressed  state 
here  became  less:  the  patients  became  more  active  and  along 
with  the  complaints  of  their  condition,  with  their  tears, 
and  their  pleas  for  aid,  included  themselves,  in  the  life  ^o 
the  department  and  fought  for  their  interests.  Gradually, 
this  condition  of  excitation  disappeared  and  was  replaced  by 
signs  of  asthenia  with  subsequent  recovery. 

Certain  patients  (very  few)  did  not  sleep  during  the 
electric  sleep  procedure;  however,  regardless  of  this  they 
noted  an  improvement  in  their  condition  after  each  Proce¬ 
dure,  which  was  reflected  also  in  the  data  of  the  laborat  y 
examinations.  Electric  sleep  treatment  sometimes  proved  to 
be  effective  when  drug-induced  sleep  had  made  no  essential 
changes  in  the  course  of  the  disease. 

S.,  age  54,  was  accused  of  theft. 

At  the  age  of  21  he  had  suffered  from  syphilis,  took 
several  courses  of  treatment,  and  in  subsequent  years  felt 
good.  The  present  disease  developed  promptly  after 
trial:  the  pa cient  became  sad,  depressed,  answered^questions 
reluctantly  and  slept  poorly.  On  examination  the  following 
were  established:  pulse,  100  beats  a  minute,  satisfactory 
quality;  blood  pressure  130/75  millimeters.  Internal  organ 
and  nervous  system  shoved  no  abnormalities. 

Mental  condition:  the  patient  was  sad,  depressed,  inhi¬ 
bited,  answered  questions  laconically,  with  single  words; 
his  movements  were  retarded,  his  facial  expression  was 
mournful,  and  there  were  tears  in  nis^eyes.  He  complained 
of  a  melancholy  .disposition,  a  lack  of  desire  ^live,  >n 
difference  to  everything.  He  was  very  much  dejected  by  the 
circumstances  of  the  trial,  complained  of  what  had  happened, 
telling  the  whole  story,  and  began  to  cry  bitterly.  In J*e 
v  department  he  submitted  to  nursing  care  passively,  had  no 
requests  to  make/ and  did  not  socialize  with. those  around. 
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He  was  sent  to  the  workshop,  did  nothing  there sat',  putting 
his  head  in  his  hands, 'and  wept :  -•  ••:.  ,* *  •. 

Prolonged  drug-induced  sleep  treatment  was  given  for  , 
days j  however,  no  essential. changes  occurred  in  the  patient's 
condition:  he  remained  melancholic,  depressed,  inhibited,  - . r 
and  lay  the’  whole  time  in  bed;  in  connection  with  the  fail r 
ure  of  the  drug-induced  sleep  electric  sleep  treatment  was  . 
begun  for  the  patient  .  In- all,  he  was  treated  with  eight 
procedures.  During  the  effect  of  the . pulsating  current  l^e  . 
slept  well,  ana:  woke  up’  usually  one  half  to  one  hour  after.  *. 
the  apparatus  was.'  turned  off  .  Beginning  with; the, first  day; 
he  noted  that  he  toa6  less  troubled  by.  headaches on  .subset.  : 
quent  days’ his  disposition  became  even,  and  his  night [ s  sleep 
became  normal.  The-  patient  took. the  procedures  very ^eagerly; 
after  eabh  elec  trie  sleep,  procedure  he  said  that  he  felt,,. 
alert  and  of  better  disposition" ,- and  he,  participated  on-  • 
thusiastically  in  the  work  processes.  •’*>■■■■■■  r* i  ... 

He  was  discharged  In  good  condition  with  the  following 
conclusion:-  "he  had  suffered  a  reactive  state  (reactive . de¬ 
pression)"’.  '•  •"  ■'  !  ; 

*  ’  It  is  interesting  to -note  that  cure,  of  the  pathological 

condition  is  somewhat  different  for  drug-induced  sleep  treat¬ 
ment  and  for  electric-  sleep -treatment .  While  the  improve 
merit?  ih  rthe  patients ' -  conditions  in  drug-induced-  sleep 
treatment  occurs'  gradually  over  a  month  or  more  and  .  the 
period  of  asthenia  is  pronounced,  ; in.; electric  sleep  it  pro¬ 
ceeds  much  more  -  quickly  and  sometimes  one  may  speak  of  ,  re-, 
covery  of  the  patient  as  early  as  after  10-15  days  of 
treatment.  This  has  been  confirmed  in  the  comparative 
data  of  the  neurodynamics  and  in  the  biochemical  research 
carried  out  by  A.  K.  Dobrzhar skaya . 

■  A  comparison 'Of  the  results  of-  laboratory  examinations 
and  the  treatment  by  dr  g -induced-  sleep  and  electric, sleep, 
are  of-  interest  in  the  same  patients ,  as  is  also,  a  comparir 
son  of  the  results  of  laboratory  examinations  in.  electric 
•sleep  with"  the-’  result's--  which  were  obtained  after  treatment, 
by  drug-induced !  sleep  in  various  patients • 


Conditioned  reflex  activity  is  recovered  sooner^v/ith 
electric  sleep  treatment.  In  the  first  few  days  after  the 
treatment  new  conditioned  associations  are  elaborated  in 
certain  patients  by  the  secohd  or  tnird  co^n^1°n'_ 
magnitude  of  them  is  equal,  the  latent  period  is  0.1  one 
second.  No  phasic  states  are  found,  the  stereotype  can  be 
elaborated  and  revised  readily;  in  the  case  of  drug-induced 
sleep  this  presents  difficulties  initially  after  the  treat¬ 
ment.  The  fasting  blood  sugar  increases  to  a  greater  de- 
gree  and  wore  quickly  after  electric  sleep  <*erapy  than  In 
drug-induced  sleep,  and  the  process  of  glycogen  formation 
(vago-insular  phase  of  carbohydrate  metabolism)  is  improved, 
pyruvic  acid  shows  greater  changes  in  the  direction  of  an 
increase  in  it  (up  to  3.8  milligrams  percent)  from  its 
intermediate  products  in  the  absence  cf  any  reduction  In  the 
concentration  of  lactic  acid  (12  milligrams  P®™^U  2Q  5 
though  sometimes  its  concentration  increases  (to  15-6  20.5 

milligrams  percent). 

The  data  presented  show  a  definite  normalization  of  the 
carbohydrate  metabolism  which  occurs  more  r^pidj;y  *  ®r 
electric  sleep  treatment  than  after  drug-induced  sleep. 

In  investigating  the  changes  in  nitrogen  metabolism  under 
the  influence  of  electric  sleep  treatment  it  was  possible 
to  note  a  tendency  toward  normalization  of  the  nonprotein 
nitrogen,  but  a  change  in  the  albumin-globulin  ratio  was 
observed  In  the  direction  of  a  decrease  In  It  because  of 
the  increase  in  the  globulin  fraction,  which  speaks  for 
changes  in  metabolism  occurring  under  the  influence  of  elec 

trie  sleep. 


3.  Schizophrenia 

The  problems  of  treating  schizophrenia  remain  exception¬ 
ally  important  at  the  present  time.  The  old  period  of 
therapeutic  nihilism  with  respect  to  schizophrenia  was  re? 
placed  in  the  1930'  s-1940'  s  by  a  period  of  excessive  capoi 
vation  by  so-called  "active  methods  of  treatment  :  Treatment 
with  continuous  pharmacologic  sleep,  insulin  shock t^®^py* 
convulsive  therapy  and,  finally,  leukotomy.  Soviet  psychia 
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trists  had  a  critical  attitude  toward  the  method  of  leukot¬ 
omy.  Under  the  leadership  of  V.,  A.  Gilyarovskiy  consider¬ 
able  work  was  undertaken  on  the  analysis  of  catamnestic  data 
in  the  patients  who  have.  had;  the  operation  of  leukotomy,  •• 
which'  caused  this  method  to  be.  dropped.  In  recent  years, 
foreign  authors,  taking  into  consideration  the  incorrectible; 
disturbances  brought  about. by. leukotomy,  are  also  rejecting 
it. 

•The  research  of •  A.  Baryuk,  has  shown,  that  both  convulsive 
and  insulin  shock  therapy  lead  to  disturbances  in  the  cere¬ 
bral  circulation  i  -  He  considers  these  methods  of  treatment 
symptomatic  and  imperfect,-  because  each  of  them  leaves  an 
organic  cerebral  delect ...  Naturally,  based  on  the  teaching 

of  I.  P.  Pavlov  concerning  protective  inhibition,  Soviet 

psychiatrists  have  sought  milder  methods,  like  fractional  ■ 
■pharmOldgical  sleep, ‘  conditioned  reflex  sleep,  and  different 
variants  for-  prolonging  and  deepening  natural  sleep. 

‘  We  consider  the- electric  sleep,  method  which  we  have  pro¬ 
posed  one  of  the  methods  of  deepening  protective  inhibitions . 

iV: P.  Pavlov  believed  that  schizophrenia  in  certain  of 
its  variations  and  phases,  actually;  represent  chronic  hypno-1- 
sis :  He  saw  the  basis  of  this,  hypnosis  in  a  weakness  of  the 
nervous  system,  especially  of  cortical  cells:  ".v;On  meeting 
with  difficulties  such:,  a  nervous  system,  most  often  during 
'the”  critical  physiological  and-  social-life  periods,  goes 
into  a  state  of  exhaustion  -inevitably  after  too  much  excita¬ 
tion*  ^  Exhaustion  is  one  of  the  most  important  impulses  for 
the  occurrence  of  an. .inhibitory,  process  as  a  protective  ' 
process".  (I.  P.  Pavlov.  >  "Complete  Collection  of  Works  , 
published  by  the  Academy  of  Sciences  USSR,  1949,  volume  III, 
page  410)  i  :  =  r  •  -.•••,  «  • 

I.  P.  Pavlov  saw  the  basis  of  the  favorable  effect  of 
sleep  in  a  deepening  of  the  developing  proteCtiye  inhibi¬ 
tion,  which  creates  conditions  for.,  rest  of  the  exhausted  cor¬ 
tical  cells  and  for  the  recovery  of  their  working  capacity. 
These  theoretical  principles  underlay  the  sleep  treatment  of 
schizophrenia,.’ 


A.  G.  Ivanov-Smolenskiy  came  to  the  conclusion  on  the 
.  a  1q  nf  ms  clinical  observations  that  a  prolongation  o 
h  , olocical  sleep  through  narcotic  agents  is  more  effec- 

?fvf  cent™  Si4  Usting  10-18  days.  For^the  pur- 

n!q.  of  reducing  the  toxjLc  effect  of  the  narcotic  agents 
their  dosage  was  reduced j  conditioned  reflex  mechanisms 

Sre  utilized!  for  the  purpose  of  creating  the  most  favor* 
!ble  conditions  contributing  to  sleep  complete  quiet  was 
provided  In  toward,  the  Minds  weTa  closed  over  the  win¬ 
dows,  and  weak  monotonous  rhythmical  q"ue 

tered— the  beac  of  a  metronome  and  a  slowly  blinking  blue 
Hit  However,  the  toxic  effect  of  pharmacologic  hypnotics 
UTlot  be  completely  eliminated  even  with  the  use  of  mini¬ 
mal  doses,  whereas  electric  sleep  is  distinguished  by 
complete  absence  of  any  toxic  effect. 

Based  on  the  Pavlovian  inhibitory  theory  of  schizophrenia 
we  used^electrlc  sleep  in  those  conditions  where  there  were 
signs  of  protective  inhibition  in  the  clinical  picture. 
However,  practice  has  shown  that  in  patients  in  a  catatonic 
x.  -  .y,  the  nsvchotic  state  is  not  eliminated  under  the  in 
TlueTe  of  the  putting  current.  In  this  group  of  patients 
we  most  often  observed  a  transformation  of  the  syndrome.' The 
catatonic  stupor  was  replaced  by  hallucinatory -delu 
excitation,  and  sometimes  hebephrenic  features  were  found 
in  their  behavior.  It  may  be  supposed  that  tne  use  of  a 
pulsating  current  eliminates  motor  inhibition  in  these  pa¬ 
tients  and  exposes  the  hallucinatory-paranoid  symptoms  which 
had  been  latent  before  this.  We  observed  more  favorable 
results  in  the  hallucinatory-delusional  syndromes,  P*r 
larly  in  new  cases,  where  neurotic  onlays  occupied  an  im 
portant  place  in  the  clinical  piccure. 

Our  observations  deal  with  100  schizophrenic  patients 
chiefly  in  the  hallucinatory-paranoid  form.  The  fact 
tracts^ttention  that  we  obtained  the  best  results 
tients  in  whom  the  onset  of  psychosis  was ^associated  with 
the  presence  of  an  acute  or  prolonged  state  of  psychic 
traumatization. 

During  the  course  of  treatment  with  electric  sleep  * 
distinct8calming  of  the  patients  occurred.  First  of  all. 
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the  neurotic  onlays  were  eliminated,  and  the  night's  sleep 
and' general  conditions  of  the  patients  gradually  improved. 

We:  also  succeeded  in  observing  the  disappearance  of  psychotic 
symptoms.  The  hallucinatory  experiences  gradually  disap¬ 
peared  and  a  critical  attitude  appeared  with  respect  to  the 
previous  delus ibrial  experiences  .‘  improvement  did  not  occur 
immediate ly  "but  rather  in  'a  wave  'form;  sometime s ,  directly  • .. 
after  the  electric  sleep  procedure  we  observed  a  complete  *c 
elimination  of  psychotic  symptoms,  although  initially  s 
.condition  was  ndt  lasting  and  a  recurrence  of  the- -previous 
haliuc ihatory -ue lusional  experiences  was  frequently  ob 1  : 
served."  only  after  a  course  of  treatment  (20-25  procedures! 
did  we  obtain  a  'more  lasting  therapeutic  effect..  In  certain 
patients  : the're  was  no  complete  recovery  from ' the  •  psychotic. 
state,  but  an  alleviation  of  Individual  symptoms  was. observed, 
whi  chi  *  made  it  possible  to  discharge,  the' patient  home,- 


A  much  less  favorable  effect  was  observed  in  the  hypo 
chondriacal  type  of  schizophrenia .  '  'In  the  new  cases  . we  sue  - 
ceeded  in  obtaining  a  good  remission' with  a  return  to-wopk>f;.. 
In  cases  where  the  disease  had  been  of  long  duration  we -did * 
not  observe  any  improvement  In  the  patients'  conditions, 
but  sometimes  even  observed  an  exacerbation  of  the  hypo¬ 
chondriacal  experiences ,  ^  '  ;;  "  .  ' 


j  #  p.  Pavlov  ascribed  considerable  importance  to"  the  pa¬ 
tient's  surr  bunding  a-  in:  psychiatric  hospitals,.-  which  should 
provide  the  maximum  rest  for  the' patients .'  In  accordance,^., 
with  the Se  principle s  a  psychiatric  hospital  was  organized 
lh  his  laboratories.  The  surroundings  in  the  hospital  di¬ 
rected  by  V.  P.  Proto  pc  pov/who  was  one  of  the  first  to  re¬ 
arrange  its  entire  routine  on  the  basis  of  the  principles  of 
protective  therapy,  is'  ih  accordance1  With'  these:  principles. 
The  mildness  of  the  effect -used  in  electric  sleep  is  also  in 
agreement  witli  the  principles  of  protective  therapy.  ;v  • 


Below,  we  .are '  presenting  a  number  of  clinical  observa- 
t ions ‘.of  the  use  of  electric  sleep  in 'schizophrenia.-  A.lpng 
with  examples  of  the  favorable  effect,  observations  of  the 
patients  are  presented  in- whom  electric  sleep  did  not  pro¬ 
duce  improvement,  but  it  is  seer,  on  analysis  of  the  dynand.es 
of  the ir  ‘psycho pa thbibgical  Conditions  *  that  throughout  the 


course  of 

ablfforathe“purpoSe  of  elucidating  the  mechanism  of  action 
of  electric  sleep. 

_  a.4  «s4-  \t  t*cr<*  ■?£>  hbusewifnV' was  in  the  hospital  of  the 
Institute  of  Psychiatry  from  11  September  through  3  November 

1952.  :  -  • 

Her  parents  had  died  when  she  was  a  child.;  She  had  been 
brought  up  in  her  grandfather's  family.  There  were  no  mental 
patients  among  heh  relatives,  .in  childhood  she  had  f  h 
auently  been  sicki  She  began  to  menstruate  at  the  age  .or  lb, 
and  her  menstruation  was  regular  She  had 
pressionabley  touchy ,  reserved  and  quiet  .  She  lik  y 
alone  and  avoided  her  acquaintances.  She  competed  seven 
years  of  school.  She  began  to  work  early  as  an  assistant 
worker  at  a  factory.  She  -married  at  the  age  of  20.  bhe 

two  pregnancies  which. terminated  in  deliveries.  She  had^. 

daughter  aged  five  and  a  son  aged  three.  The  fa  y 
tionships  were  good. 

Her  disease  began  in  1951s  She  began  to  be  sluggish, 
"helpless"  and  nad  headaches.  She  gradually  developed  de- 
iSSEll  li^fof  reference,  and  complained  to  ^husband^ 
that  everybody  w&s  l&ugniftg  3.*fc  her  3- fc  work*  y  ^  . 

ingb letterswlth  hints  about  something" .  In  connection  with 
this  she  left  work.  She  occupied  herself  only  with  her  . 
house  work,  but  even  at  home  everything  seemed  strange .Her 
vmejhanri ' «!  brother  "looked  at  her  peculiarly  ,  and  w  p 
ticine  witchcraft".  Her  melancholy  and  aloofness  increased. 
The^pat lent  wept  continuously,  food  was  "disgusting"  to  her. 

Suld  not  sleep.  She  neglected  her  house  work.  She 
crated  that  sh°  couldn't  do  anything  now,  because  she  had 
been  "bewitched".  Her  attitude, toward  her  ohlldren  changed, 
and  she  stopped  being  concerned  about  them.  She  said  tnap 
toey  hid  become  strangers. to  her.  Afterwards,  an  acute 
psychotic  condition  developed:  Motor  and  pxcitat ion 

iith  aggressive  tendencies  and  with  an  exacerbation  of  her 
hallucinatory  experiences.  She  was  hospitalized. 

Objectively,  a  pallor  of  the  skin  was  noted.  She  showed 


signs  of  loss  of  weight .  She  had  vesicular  breathing  ip. 
her  .lings  j.  on  ipe.rcvis.slon  there  was  a  clear  pulmonary,.. note.  .... 
The  bonders  of  relative  cardiac  dullness  were,  within  norma 1 . 
limits.  Her  hesrt  .'sounds  were  pure  arid  increased- -The 
pulse.'was  Rhythmical  irid  of  satisfactory  quality  .  The  blood 
pressure  was  ilO/55  ram ; 5  There -were  ho  changes;  in  the  ab-.,, 
dominal  organs.  *  •  ’  ' 

Fluoroscopy .  of  "the  chest  cage  showed  -the  following:. 

■The  .lung  fields  were  clear,"  the  costophrenic  sinuses  w;ere„..- 
clear,;  and  the  diaphragm  was  freely  movable.-:  Heart,:  i  . 

Left  ventricle  was .  ihoignificahtly  enlarged.  ,The  aprta ,.. . , 
was  normal,  ';*•  ~*Vi  “'••;.<•••• 

At  the  time  of  admission' ’the ‘blood  analysis,  showed  the .... 
following.: Hemoglobin  61  .percent ; r  white  blood  county 5000;.. 
eosinophils. one  percent;  stabs  four ' percent >;-segmenet.ed  .  . 
neutrophils  58  percent’,  "lymphocytes  32  percent  ,,-  monocytes 
five  percent;.. sedimentation  rate  8  millimeters  dn  an  hour. 
The  blood  VTassermann  rest1  was  'negative .  : -The  .urine  analysis 
was  normal. 

The  examination  of  the  nervous  cysfeem  showed  the  follow¬ 
ing:-  The  pupils  ..w$re  of  normal  shape  and  reacted  irt  a 
live ly  mariner ; to;  light  and  on -convergence ;  .  there  were  no 
oculomotor  disturbances;  the  other  cranial- nerves,  were....  .  . 
normal;  the  tendon  reflexes  were  lively  and  equal;  ;theR.e  , 

.  was  sweatiness  apd. ..acrocyanosis  . 

; on  admission  to .  the  hospital  the  -motor  excitation  had 
been  replaced  ,by  depression  and  melancholy.  'Her.  speech 
■  was  whispered;  she  answered  questions  after  long  delays. 

ard  with  single  syllables;'  She  called  herself  "bewitched  . 

• She  complained  of  a  ‘feeling  of  burning  throughout,  .her.  body 
and  in  her  head,  arid  she  gave  a  delusional  inteRpreta-  .... 
tion  of  her  pathological  sensations:  She  had  been  poi- 
-soned".  Her  night,' s,  sleep  was  disturbed,  she  was  afraid 

to  fall  asleep,  because  she  was  afraid- that  during  her 

sleep  the  harmful  '."bewitching"  actions'  "directed,  against 
,  her",  <would  increase  still  f  urt  her-. ■  ■  • 

..,  ,  . .  -  ’■  '  •’  -•  ’  •  ••.V... :.v.;v  •.«  fL  .  ;  r  ....  ..  ...  ..  . 

Electric  sleep  tfeatmerit1  was  gi  Ven- >:(• prolonged  routine.8* 
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\  QiAfln  of  adscjuat©  d6pfch  d©v6lop6d 

2  K* erthHreit^nrmSs1”^ 

3  ,  rr"i.r  w  S  nher*  was  no  tightness  in  her  chest", 
been  turned  off . 

The  first  symptoms  of  incipient  improvement  *•”*** 

l^S/S^c  prjdure  at  which 
time  she  became  more  calm,  showed  interest  in  those  arouno, 

SPTs  of^the^patlent  Paa^ert:iecfrirfleeTshe,'^o;goItnh:hr 
r^eohLn^  ^At  the  end  of  the  course  of  treatment  her 

hallucinatory  experiences  disappeared^sheexpressed^noe- 

sssi'JSrSsrjs 

logical  ex perien  lonesome  for  her  children.  She 

was6 discharged^home  “a  condition  of  considerable  improve- 
went . 

Diagnosis:  Schizophrenia,  hallucinatory-paranoid  type. 

"he  patient  was  examined  in  she  laboratory  of  higher 
ner^s  Activity  according  to  the  method  of  speech  rein- 

forcement . 

Aiectri  c  sleep  treatment  weakness  was  noted  in  the 

assoclative^function  of ^ the  cerebral  cortex;  conditioned  f®"_ 

=rVH£  SI  £ 

ment . 

The  examinations  in  the  laborat, ory  were  ^"“^on^as 
omvpnth  electric  sleep  procedure .  Differentiation  w 

t ory  process  was  noted:  a  decrease  in  the  magnitude 


reaction  at  the  end  of  the  examination5  and  prolonged  latent 
periods..-;  '••••  to'*  ^  • 

At  the  end  of  the  course  of  treatment  the 
tionedifltimuli  -.-in  the  stereotype  coUid  tie  re  piacedby  their 
verbal  designaitions  (without  difficulty)  *  The  patient 

verbal  report  made  it  possible  to  tie  sure  of  the  existence  • 
of  selective  irradiation  of  the  stimulatory  and  inhibitory 
^processes  frotn  the  first  signal  system  to  the  second. 

U:  After  -the  .conclusion  cf  the,  eoUise  6t\ electricj^ieep  - 
treatment  the  revision  of  the  stereotype wds -made,  whereby 
the1  patient  showed'  complete  adequacy'  in  her  conditioned 
motor.? reactions . 

An  analysis  of  thiac Observation  shows  that;- the  .disease , 
developed  gradually,  over  the  course  of  a  year .^^The^chie 
symptoms  were  ideas  of  reference,  a  change  in  the  emotional 
state'-  On  the  basis  of  delusional  motives  the  patient  .. 
stopped  work j  however >' her  hallucinatory  disorders  (ol-_ 
factory  hallucinations) -  occurred  even  under  domestic  condi 
felons*  -  Lateri-.  an -acute  ■'psychotic  state  developer  withunptor 
and  speech  excitation.  The  development'  and  course  of  the^ 
disease  and  its  main:  psychopathological  symptoms,  deliriu^ 
and  ha 1 luc ina t ions * -make  it  possible  to~  speak  of  the  hallq- 
cinatory-paranoid  typd  :of  Schizophrehia.-  ■  • 

Before  electric: sleep^treatment  definite;  disturbances 
were  noted  In  the  neurodynamics  ofhlghernervous  activity; 
it  was  impossible  to  form  a  conditioned  reflex,  which  spoke 
for  -the:  disturbance  -in  .the  'asSociativeactivity  of  the  cor¬ 
tex  *  ;•  The)  clinical  picture  of  this  period  cf  the.oisease  • 
was  -characterized;  by;  delusions  and  hallucinatory  disorders 
against  a  .'background:  -  of  reticence  and  me-lancholy .  During  . 
the  course-,  of  re  lectr Id  :  s  lee  p‘  •  treatment  psychopathological 
disturbances  gradually. 'lessened-,  whereby  the  first  r  iini cal 
features  of  the  improvement  were  noted  beginning  with  the 
-seventh  electric-  sleep  procedure v At  that  time,  as^examin,  “ 
tlon-s  of.,  higher:  nervous  activity  showed,  we  observed  a  re¬ 
covery  of  thS  associative 1  -function* ^of  the;  cerebral  cortex^ 
The  disturbances;  in  the'!-  interaction  of'  the;  signalsyst^s 
were  eliminated . •  Normalization  of  higher  nervous  activity 


was  associated  with  the  clinical  picture  of  a  remission  in 
the  patient,  which  occurred  at  the  end  of  tne  electric 
sleep  treatment.  1 

Patient  K . .  bob n  1924 ,  i  silk  twister,  was  in  the  hospi¬ 
tal  of  the  Institute  Of  Pfejrchiatr*/  from  18  October  through 
11  December  1955* 

*  I  .  _ 

She  came  from  a  healthy  family*  She  was  the^ third  chfld. 
She  grew  up  to  be  a  lively  imaginative  girl.  (  She  completed 
seveh  years  of  school,  was  a  good  student  but  she  was  uh- 
able  to  continue  her  studies  on  account  of  the  War.  She 
worked  in  a  watchmaker's  shop,  and  had  obtained  the  title  of 
"expert".  Beginning  with  19^6  she  worked  as  a  silk  twister 
at  the  Stakhanovka  Factory,  and  had  been  awarded  prizes  re¬ 
peatedly.  By  nature,  she  was  energetic,  participated  ac¬ 
tively  in  the  life  of  the  factory. 

Her  personal  life  was  unhappy.  In  19^5,  she  was  married. 
Her  husband  turned  out  to  be  an  alcoholic- arid  left  her. 

Once,  he  had  given  her  serious  bruises,  and  had  kicked  he 
in  the  stonach" .  In  the  words  of  the  patient,  a  diagnosis 
of  "intestinal  tears"  had  been  made.  For  about  a  month  she 
lay  in  bed  at  home  under  the  surgeon's  observation.  She 
denied  any  other  serious  somatic  diseases  in  her  history. 

She  began  to  menstruate  at  the  age  of  14  and  was  regular.. 
She  had  one  pregnancy  which  terminated  in  delivery.  She 
had  a  daughter1 aged  10.  The  patient  had  left  her  husband  . 
and  was  living  in  her  mother's  family. 


The  present  illness  developed  gradually,  beginning  with 
August  1955,  after  acute  psychic  trauma.  Since  childhood 
the  patient  had  had  a  friend  whom  she  had  at  one  time  con¬ 
sidered  to-be  her  fiance.  She  was  very  much  attached  to 
the  mother  of  this  man.  In  August  1955  her  friend's,, mother 
died.  She  took  this  death  grievously.  She  believed  that 
she  had  lost  someone  very  close  to  her.  She  wept  a  great 
deal,  lost  sleep  and  appetite,  and  considerable  weight .In 
the  first  half  of  October  1955  she  had  a  sore  throat,  with 
a  temperature  of  about  40°  for  several  days;  she  had  vomit- 
ins.  After  her  return  to  work  she  felt  exhausted,  weak, 
could  not  eat,  lost  aleep,?”dld  not  want  to  either  speak  or 


ii  :  evw=*  Vo  i  +•  the  ■nr©  senes  of  the  dead  mother  of  her 
work-  She  fpjt  the  - P  ..  vip^^areBS^^a^  her  silhouette 

haviorjbecame  ihappropriat?.,  |he  ^essed/t shf  Could  riot^-' 

i:httheKorm3kln  tSf  JET*  ^ourLXar.«rot-1her  '  f; 

115/70.  millimetersT  .She  had  a  dr^  eda ted;  tongue^  .Her  thy¬ 
roid  gland  was-  somewhat  enlarged.  . 

On  neurological  examination  no  signs  of  °^ao^r.i^e'. 
v  p  -hhA  V* entail*  nervous  system  v?ere  found*  H  P 
“re  °0iS!  I  tremoi  Of  tor  lido  -and.  the  fingere 

of  her  outstretched  hands.  '  -  •  :•  • 

The  'blood  Waasermann  test  was  negative .  A| -the  t£»e ; of _ 

admission,  her  hernOgrami.showed  . an  insignifican.  .s.;  .  :-.iU 

right..,  .  Her  urine  was  ■normal.  ;v;:  i;':"  •  /ov 

At  the'  beginning.  of  her  stay  in  the 
was  -melancholy ,  confused,  had  an  exp^ssion_of  ^geg“|..ln 

s«eSe!S?&^a1no?reveCl^thological,experienceS 

,  tiiJ- ':nwav’-r'’ i:'^Herv  voice,  .was  hoarse ,  quiet)  and  withou . 
modulation'.'  All-  her  movements  .wore  ^tiring" 

sss« 

~mS  "rr.n^P9 -rand  g-’aves.  and  she  saw  the  dean  pe.i  auu 
“fng'  in'S  to^-lut,  aha  was 

ouerahla  desire  *°af  *h™^er^ta™ards!  shf  had'da- 

Saiw  ^rsll^r ! 

They  were  laughing  at  her,  everybody  looked  at  her .,  I»cu 

’*  •'  "*•*  *.  «  '•  /I  ,  .  •  .  . 

•  ■  -  .  f  ‘  » 
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naY.iv"  <?he  sDoke  of  the  presence  of  "an  alien  force  in 
te?  which  causing  her  to  think  “of  evil,  of  the  frign-  ; 

t-pnins  of  the  unknown",  "the  thoughts  were  crawling  about 
anS  "sibling"!  She  was  eritirely,  immersed  in  her  pathol^- 
?eal  experiences,  did  not  Socialite  with  those  around  her; 
she  sS!d  In  bei  all  the  time,  lay  without  moving  and  with 
her  eyes  closed.  Before  treatment  she  ate  very  lit  le, 
refused  to  eat,  because  “the  food  had  a  cadaveric  odor  . 

She  vomited  after;  eating.  Her  night  's  sleep Tin  t^moming. 
and  she  fell  asleep  about  two  or  three  o'clock  in  the  morning 

She  was  given  a  course  of  electric  sleep  treatments *(25 
two-hour  procedures)  in  combination  with  insulin  (14  in* 
jections)P  Even  duiing  the  process  of  treatment  the  patient 
emerged  from  her  pathological  state. 

She  began  to  fall  asleep  even  with  the  very  first  elec¬ 
tric  sleep  procedure,  and  she  slept  even  after  the  curren 
was  turned  off.  She  awakened  alert,  her  general  inhibit 
Son  was  1  oat  for  several  hours,  and  her  speech  was  loud 
and  confident.  The  patient  smiled,  said  that  now  things 
were  not  terrible  foTtor" .  She  went  to  the  dining  room, 
and  she  ate  independently.  Kouever ,  tovard 
again  became  melancholic,  retarded,  looked  fixedly  into 

the  poorly  lighted  corridor  and  listened. 

After  eight  to  10  electric  sleep  procedures  her  hailu- 

cinatory  experiences  disappeared:  At  first,  )£eydi  e®red 
aicitant"  in  the  patient's  expression,  and  then,  disappearea 
alCthir!  began  to  socialize  with  the  other  patients, 

went  for  walks,  but  continued  to  complain  thalrshe  was 
not  herself",  "that  she  had  incomprehensible  thoughts  . 

read,  because  she  was  unable  to  assimilate 

what  she  read. 

At  the  end  of  the  course  of  treatment  her  delusions  and 
the  signs  of  psychic  automatism  disappeared.  The  pati.ent 
ScamH^ly!  cooperative,  participated  actively  i^the 
work,  was  attentive  to  hep  surroundings,  and  had  a  very 
warm  relationship  with  her  daughter.  She 
and  had  a  critical  at titutde  toward  her  pathological  ex 
periences.  She  was  discharged  to  work.:  ^ 


Diagnosis:  Schizophrenia  (.psycho -react ive  onset) . 

We  are  presenting  the  data  of  the  examination  of  the  ;  :n 
patient  in  the  electrophysiological  laboratory  before  and.  • 
after  treatment .  -.  *  '  -  ;v,r.  •  :  '  t. 


Electroencephalogram  dated  20  October  1955  (before  elecr  .. 
trie  sleep  treatment) :  The  amplitude. of  the  action  currents 
was  low.  the  hemispheres  were  working  with,  inadequate  syn¬ 
chrony  ahd:  there  was  a:  clearly  expressed  irregularity  and  ■ 
individuai’.  siow  ;waves  Kmost  pronounced  in.  the  parietal  ae-re 
leads)'  irt  all  the  ‘leads in  the  occipital  leads  there  was.:,  1 
a  poorly  ^X^resaed  ce’  -  rhythm;  -  the  reacti  vity  .of ‘the  cere  r  v. 
bral  cortex  was  markedly  reduced.  •  ,  “  V 


Electroencephalogram. dated  21.Npveber  1955  (following 
the  course  of  electric:  sleep  itreatmeht)  The  level-  of  .  • 
electrical  activity  of  the  brain'  had  become  somewhat  greater# 
and'  there  was'  irregularity- only  in  the  temporal ■  leads p  . 
slow  waves  were' predominant  in*  the  frontal  and  parietal 
leads;  a  periodic  ov-rhythm  was*  recorded  ir  the  occipital 
leads;  the'  reactivity  of  the  cerebral  cortex  remained  low. 


Aside  'from  the  examinations-  of  the  electrical  activity 
of  the  bhaih,  records  were  made  of  Oxyhemonetric  data  in  the 
patient.  Before  beginning  treatment::  the Purve  of  -the 
blood  oxygen  saturation  in  the  waking  state  was  less  than 
normal  (94-92  percent)).  .After-: an. hour »s.  observation#  and 
sometimes  eve h"  socner,  the  patient  went  into  a  drowsy  state , 
and  the'  curve  of  the  blood  oxygen  saturation  graduaaly 
dropped  to*  82-80*  percent .  ■  v  ,  •  ..  •  ;  . 


In  the  electric  sleep  procedures,  especially  "in  the  •>.- 
first. half  of  the  course  of  treatment,  the  initial  back¬ 
ground  bf  the  bxyhemograms  was  ;be low  normal,  but  during  the 
electric  sleep  procedure,  the  cuive  pf,  the 'blood  oxygen  •  • ;  •. 
saturation  slowly  increased#  reaching  96"  percent- ^nd-  re^  -. 
mained  at  this  level#  although  the.  patient  slept  deeply. 

After  finishing  the  course  of  treatment  with  electric:  m 
sleep,  at  which  time  a  remission  had  occurred  clinically,- 
the  blood'  oxygen  saturation  -reached  formal  figures . 


Prom  the  case  history  it  follows  that  the  patient  had 
been  subjected  to  psychic  trauma  (constant  conflicts  with 
her  husband  ,  and  finally,  the  break  With  him)  for  a 
number  of  years,  Which,  posteibly,  to  some  degree  weakened 
the  patient's  nervous  system;  however,  it  did  not  lead  to  a 
nervous  break—  the  patiehis  had  been_a  Stakhanovite  /a: 
special  degree  of  excellence  in  work_/  and  a  public -spiri¬ 
ted  worker  at  the  factory,  and  had  reared  a  daughter.  New 
acute  psychic  trauma  in  August  1955  -•*  the  death  of  her 
friend's  mother  --  led  to  a  considerable  weakening  of  her 
higher  nervous  activity:  The  patient,  lost  sleep  and  lost 
her  appetite,  and  she- became  weak  physically,  and  was  mel¬ 
ancholic;  finally,  an  infectious  disease  in  the  form  of  a 
severe  sore  throat  led  to  her  nervous  break. 


The  fact  deserves  attention  that  reactive  factors  pre¬ 
dominated  initially  in  the  psychopathologic  picture  of  the 
disease  against  the  background  of  a  profound  asthenia 
and  general  inhibition.  The  patient's  hallucinations  were 
of  a  psychogenic  nature,  and  her.  statements  were. replete 
with  the  trauma  which  she  had  experienced  and  reflected  it 
Afterwards,  she  shwed  signs  characterizing  the  establis 
ment  of  a  schizophrenic  process.  Delusional  ideas  of  re¬ 
ference  appeared  and  signs  of  psychic  automatism;  she  was 
"in  the  power  of  an  alien  force',  which  made  her  think  of 
"the  terrible  and  the  unknown" . 


After  electric  sleep  treatment  a  remission  occurred  qlin 
ically;  however,  the  patient  .'s  electroencephalograms  even 
after  treatment  remained  pathological.  The  catamnesis 
showed  that  after  two  months  in  the  patient's  condition 
deteriorated  again. 


It  seems  justifiable  to  say  that  the  condition  of  the 
electrical  activity  of  the  brain  may  be  a  criterion  for 
judging  the  prognosis  of  the  disease. 

Patient  S.,  age  20,  embroiderers,  was  treated  at  the 
hospital  of  the  Institute  of  Psychiatry  from  29  August 
through  30  November  1955* 

The  patient's  mother  was  sick  with  schizophrenia. 


She  had  -been  born  prematurey  and  was  >a  .weak  child*  -?.§h® 
was  timid  and  toUchy.  -In  corinectlonvwith  :her  , mother  is 
illness  she  had  beeh  brought  up  -first,  by  .an  aunt-,.;dnd_ 
ln  a  children's  home.-  She  returned  to  her  mother  .-s.^f  anil  ly  e 
when' she  via's  an  adole'Sdeht;  She  was:~a  {Student  ln^schoo. 
for '  the  ungraded  .  She  •completed  seven  .grades'  and  ^.purs^s 
iri' embroidery For  the  past  three  years  ;.she  had  worked  ^ 
as  an  embroideresS  in  a  :  linen  -shop.  She  {.began  to  menstruate 
at  the -  age  of  i6!,  and  her  menstruation  rwas -.  regular  .,r: She., ;  *. 
was  hot-  harried w  '/-3h6^d©nled  any  -serious .  somatic  illnesses, 
and  head-trauma  in 'her  history.  .The  present  illness  had, 
been1  preceded ;by;  severe;  •traumatizing  experiences-  connected 
with ‘a  cbhflictual-situation  at-home:.'--  quarrels,.- with  . 
her  sister -in'- law'.-' '*  The  patient who. -was  .usually  quiet  , 
and-  shy;  became  rude"  and '-irritable  during  the^quarrele,- 
After- a  change  In  the  living  arrangements  in.  the.  t.amiiy 
the ;  situation  became^  more:'  favorable;  ,  nevertheless,.*  the, .  ■ 
patient  continued  to  be  irritable,  slept;* poorly,.,. began  9- 
say  that  she  couldn't  cope  with  her  work,  and  she  would 
easily  become  inhibited*  and'  go  .off  by.  herself.  -  '^nv2^r 
August  1955  she  nad  an  acute  psychotic  state:  She  didn  t 
goSto  work,  she  said  that  everybody  was  laughing-  at:,  her  and 
she  -saw  "Wry,"  distorted  faces"  ;• -^She  stopped. .eating-,  and.  ,.,, 
didn't-- sleep  at  'all:  for  several  days;  .she  chewed  her  . 

nail's*,-  threads  of  yarn  and  scraps ;  She-  reused  to  go  to 
a  physician.  •». 

'  -The  pa t lent  -was'  "infantile  o  -Her  internal .organs , were  not 
part  i  ctffarly r  3bn0**mai ;  •  -On  neur  o  logic  a  1  •  examinat  i  on  she  ahwed 
no  signs '  of ;%rgaiiic-' involvement  J of  the.  central  .nervous 
system/- '  GliniCal'analyses  of -the :  bloods;  and  -urine'  we  re,; 
not  abnormal.  The  blood -Wasserir4mi.-test;wa3.  negative.  . ; 

•  'At'  the  ' time > of  -admission  - the.  patient  was  markedly  inhibi¬ 
ted;  stood  in  ohb  - position  for  *.a  -  long-  time  near  her  .bed^  •• 

: ;  and  Was  ' almost ^iiiacce sslble1;  She  •  was  ;  fed- by r  tber.  Personnel . 
Sfre‘  showed ?  no'*  Itttere&t  "n’her  surroundings.,:  - She /.occupiej. 

herself :  'in-'  chewing  her,  nails  or  piling  hei*  clothes  about, 

'  or ' t6uslirig:  hdr  hair-.  She- was, mistrustful-;.;; on.guard,, .showed 
ft  negative  attitude  toward:  therapeutic;  procedure &.;i-  r-5he 
had  :un sy sterna biz e d"  delusions,  of  >  pe.i*aecutipn.  :y,,;  .';;  ,:,: 

iv.i it -l-  !V.:l 


The  patient  was  given  15  two-hour  electric  sleeP.Pr®' 
cedures.  She  fell  asleep  during  the  procedures.  The J? 
font’s  condition  began  to  improve  comparatively  quickly.  ^ 
^he  Lprovement  began  with  a  change  in  her  disposition  which 
was  noted  particularly  immediately  after  the  electric  sleep 
procedures!  She  becaL  abcbssiblf,  better-tempered,  and jent 
eagerly  to  the  treatment  t*bce dure;  she  assisted  the  ™rse. 
in  the  operations  for  the  routine  procedure.  She  began  to 

eat  spontaneously/ and  she  showed^: interest  in IS^she ‘lost 
rraduallv  her  facial  expression  became  animated,  she  lo 
hpr  general  inhibition,  ah<4  the  patient  began  id  socialize 
with^the  young  people  in  the  department,  bUt  her  delusional 
ideas  of  reference  continued.  They  disappeared  ohly  after 
the  course  of  treatment  had  been  completed.  She  became  _ 

quite  collected,  adequate,  and  wanted  t0  be  ttored^and she 
to  return  to  work.  Her  night's  sleep  was  : restored  and J?! 

became  physically  stronger.  She  was  discharged  i 

tion  of  complete  remission. 

Diagnosis:  Schizophrenia,  catatonic  form. 

oxvhemometric  curves  were  made  in  the  patient  in  the 
waking  state  before  treatment .  The  observations  were^mae 
for. several  days  at  the  same  time  of  day,  each^ lasting  fo 
two  hours.  The  curves  of  blood  oxygen  saturation  ranged, 
within  limits  of  9^ "96  percent. 

!  These  investigations  were  continued  during  the  course  of 
treatment  with  electric  sleep.  Despite  the  fact  that  the 
patient  slept  during  the  electric  sleep  pr0'®f"!:!s’  A 
curves  of  the  hlood  oxygen  saturation  were  stable  and  re 

mained  at  a  normal  level  (96  percent) . 

The  patient  was  also  examined  in  the  electrophysiological 
laboratSy  before  the  beginning  of  the  electric  sleep  treat¬ 
ment  and  If  ter  the  end  of  the  course  of  treatment 
charge.  The  characteristics  of  the  electroencephalograms 
before  treatment  amounted  to  the  following:  Electrical  j ac- 
tivlty  It  the  brain  was  decreased,  the  cerebral  hemispheres 

were  functioning  quite  asynchronously.  and  “^ln  Ill 

snail  amplitude  and  individual  a -waves  predominated  in  _all 
the  leads  in  the  right  parietal  lead  there  were  individual 


sharp  waves;  in  the  occipital  'lead  periodic  a:-rhythms 

the  frequency  of  10 waves  a  second  were . recorded;.:  'The  •  "  " 

aotivitv  in  all  the  leads  was  •  considerably  reduced v  At  .the; ; 

Of  the  'electroencephalogram-  was  changed  -in; the. 
a  Normalization  Of  “it-:  The  level  of  electrical- act iVitycpf  -- ; 
the  brain  became  much  higher;  a -rhythm  predoml^ted^ih^U 
the  leads  with  frequency  of  eight  to  nine  waves  a  second 
mixed  with  individual  slow  waves'.  •  r  •  •-  •  •  -  "  ^ 

As  follows  from' the  history,  the  patient  «as^prn  pre-;^,fi 
mature  developed  poorly,  and  had  been  unusual  from  chi 1 

hood--shy,''qulet'i'!inteileOtually  retarded*-she  sould^pot_ 

n?o?ress  in  regular  school;  all  this  makes  it  pos.slble^t^ 
suppise^ that  She  had  a  heightened * vulnerability  . and .  w£>M> 

of^her  nerVOus  system;  'Prolonged  psychic,  traumatization.:!®, 
?he'?orm  Of  eonsLht :  conflicts  In  the  .family  still  .further, 

Weakened  her  fragile'- nervous  ;  system,  and  brought  her.  to 

?tate  of  exhaustion,  On  this 

a  schizophrenic  process  occurred,"  which  in  the  patient  w  j  • 
characterized  chiefly  by.  motor  inhlbition^stereotypes-  an^- 
inaccessibility.  A  deduction  in  the  electrical  ‘vC  7 

the  bra?n  was  observed  on  the  electroencephalograms  during 
thls^erio^  of  the  disease  with  an  asynchrony,  in  the.  function 
of  the  cerebral  hemispheres',  a-  predominance  of  slow  waves 
with  an  almost  complete  absence  of  a  -rhythm .  •: 

Since  signs -bf  protective^  inhibition  predominated;  in  ths 
psycho pathological. picture  of  .the  disease,  .we  considered  the 
use  Of  %leo trie-  sleep  expedient  tin  -  the.  patient  .^Daily  two 
hour  elect  rid  sleep  procedures  /.were  ‘the  only  ^method  ^  ^ 
treatment  which  led  to  a  remission.  Along  with  the  clini 
imorovement  we  had  the 'opportunity  of  noting  also  consider¬ 
able  -changes  -in  /the  electroencephalograms An  increase.!  . 

Se sleotrical  amvltyi.thsrcrhythm  bsoaf : 
'dominant  rhythm- Pf  the  -electrical  brainwave j; in  a U 

leads .  Assuming  that  -  -rhythm;- is  the  op^^^^that? 

rhythm  of  the  cortical  structure  it  may  be  considered  t 
i  t^r  e  fie  e  t  s  a  Iso  the  optimum  condi  c  i  ons  of  .i  rhy  thini  c  ac.ti 
vity  of  the  -  tissue  ^whiclr  contributes  to  norma  li^tipn  .of  ^ 
disturbed-'  functions .  -v:** •?;■  ■■ ' J; f 


Therefore,  in  this  patient  the  clinical  remission  coin- 
cides  with  the  normalization  of  the  electrical  activity  of 
the  cerebral  cortex  and  is  confirmed  by  the  electroencepha¬ 
logram,  It  should  be  also  noted  that  the  factor  which 
traumatized  the  patient  via s  hot  adequate ly^ref lected  in  he r 
pathological  experiences  either  in  the  acute  initial  phase 
or  subsequently* 

Patient  Ts.,  age  29,  librarian,  was  in  the  hospital  of 
the  Institute  of  Psychiatry  from  28  September  through  IT 
October  1955*  v  "  ' 

There  were  mental  patients  among  her  distant  relatives . 
$he  was  the  yoiihgest  in  the  family.  It*  her  childhood  she 
had  been  lively,  impressionable  and  whimsical.*  She  made 
average  grades  in  school.  She  completed  10  years  of  school 
and  the  technical  library  school..  She  denied  any  s®£i0^s  . 

somatic  illnesses  and  head  trauma  in  her  history.  She  began 
to  menstruate  at  the  age  of  15  and  was  regular.  She  was  not 
married.  Her  mental  illness  had  developed  in  19^7 ,  at  which 
tiine  the  patient  had  expressed  ideas  of  persecution,  was 
excited,  and  a  disconnected  speech  was  noted  at  that  time. 
After  treatment  in  the  psychiatric  hospital  the  patient 
returned  to  work  in 'her  specialty,  but  she  was  not  always  ■ 
able  to  cope  with  her  work,  and  in  connection  with  this  she 
frequently  changed  her  places  of  work.  This  deterioration 
of  her  mental  condition  had  occurred  following  the  death  of 
her  father.  The  patient  began  to  meditate,  went  off  by 
herself,  and  became  irrelevant;  she  ate  poorly,  and  during 
the  past  five  years  prior  to  the  present  hospitalization  she 
had  not  slept  well.  She  could  not  tackle  her  usual  work. 


There  were  no  abnormalities  in  her  internal  organs.  On 
neurological  examination  there  were  no  signs  of  organic  in¬ 
volvement  of  the  central  nervous  system  found.  Clinical 
analyses  of  the  blood  and  the  urine  showed  no  abnormalities . 
The  blood  Was sermann  test  was  negative . 

At  the  time  of  admission  the  patient  was  generally  in-. . 
hibited,  had  a  mask-like  expression  on  her  face.  She  was 
confused  and  ambivalent:  She  wanted  to  be  discharged,  and  . 
at  the  same  time  she  expressed  her  fears  that  she  would  not 


be  able  to  work .  She  had  Incobs^nt' Ideas  of  reference -r= 
"everybody  is  saying  that  X- ant;  not  the  same  as  e^e^b?^  ' 
else"  She  had  no  critical  judgment  with  respect  to  her 

pathological  condition,  and  confided  « ^ 

her  neighbors'  "had  persuaded  her  to  go  to  a  general  hospi  • 

tal  f or  '  f e  laxa  tion ,  and  that  there,  was  no  need  for  her_ta 

be  put  in  this  hospital  /Institute'  of  Psychiatrj^;  that,  she 

was  the  same  as  she  always  had  been.  In  the  departments* *  • 

remained  aloof  and  wept.  Her  night's  sleep  was 

She  showed  no  emotional  reaction  to  the  death  of’ her  fa the  . 

She  ’answered  all  questions  about  hi s  death  in  a  calm,  in  ■ 

different  tone,  without  any  affeetive  coloration. 

:  The  patient  was  given  electric  sleep-  treatment  without  . .... 
the  addition  of  any  drugs. '  She  was  given  12  two -hour  pro* 
cedurcs  Under  the  Influence  ol  the  pulsating  current  she 
did  not  always  fall  asleep;  nevertheless,  after  the  proce 
di?e  she  ndted  that  she  was  "calmed- and  "ih  abetter  con- 
dltion"!"  Even  during  the  course  of  treatment  her  gener  1 
inhibition  was  lost/  and  the  patient  began  to  read,  to  take 
talks,  and  gradually  to  become  active;  she  became  acquainted 
with  the  other  patients’.  Her  delusions  disappeared.  She  _  • 
developed  a  critical  attitude  toward  the'  pa thi logical  condi¬ 
tion  which  she  . had  had.  .  From  time  to  time  she wa^somewhat 
disinhibited,  laughed  a  great  deal,; 

but  as  a  whole,'*  the  patient 's  oehavior  was  normal  and  ade 
quate.  While  outwardly  she'  was  collected. and  act ive_s_e^ 
remained  emotiohaliyi  indifferent  and  essentially  autistic. 

She  Was  discharged  to  work.  '  •'  ::  "  "'5''  * 

Diagnosis:  Schizophrenia  (exacerbation  psychogenically 
induced),.  \'..r  ' 

The  patient  was;  examined  m  the  electro  physiological  ..■ 
laboratory  .'  Befcre  treatment'  was  begun  with  electric  sleep 
the  following  dita  were  obtained  as  the  result  of •  the  exam 
StlcS  The  level  of  electrical  activity  of  the  hrain  wasj 
moderate;  there  was.  asynchrony  In  the  fynctlott- -of  the _ cerer- 
brai  hemisphere's  /  high-frequency  wages',  th® 

rlKlit  frontal  lead  predominated  in 'the  right  hemisphere  ,  ... 
i/nereas  in  the  left  hemisphere  the  slower  waves  were  pre- 


dominant,  particularly  in  the  left  frontal  lead;  there  were 
a -waves  every  day,  and  an  a -rhythm  with  a  frequency  of  10 
waves  per  second  was  recorded  in  the  parietal  and  occipital 
leads -Pin  the  left  parietal  lead  the  frequency  of  che  a-waves 
was  less  (seven  to  Sight  in  a  second),  The  r®aJt?;J[^swaS  . 
reduced.  Flickerihgs  of  light  of  increasing  brightness 
somewhat  increased  the  Regularity  in  the  right  parietal 

lead. 

After  completing  the  course  of  treatment  with  electric 
sleep  the  irregularity  decreased  somewhat,  (but  did  nobdis 
appear) ,  especially  in  the  anterior  portions  of  the  cerebral 
hemispheres,  and  Slow  waves  appeared  also  in  the  right  hernia 
phere  *  The  frequency  of  the  a -rhythm  in  the  right  par  ® 
lead  decreased  seven  to  eight  waves  a  second.  The  cortical 
reactivity  remained  decreased. 

An  analysis  of  this  observation  shows  that  in  a  patient 
who  had  had  a  schizophrenic  attack  in  19^7  a  recurrence  o 
the  process  had  occurred  under  the  influence  of  psyc  c 
£luZ  The  psychopathological  picture  of  the  first  attack 
was  characterized  oy  excitation  and  delusions.  Tne  present 
exacerbation  was  characterized  by  general  inhibition,  con¬ 
fusion,  depressive  onlay  and  a  sleep  disorder.  In  contrast 
to  the  reactive  depressions,  where  all  the  pathological 
experiences  reflect  the  psychic  trauma,  this  patient  s  ex¬ 
periences  were  without  any  emotional  coloring,  which  consti¬ 
tutes  an  essential  difference  ,cf  the  reactive  states  which 
develop  on  the  background  of  a  schizophrenic  process  from 
the  psychogenic  and  depressive  conditions  of  other  etiolo¬ 
gies  . 

As  it  had  in  a  number  of  other  patients,  electric  sleep 
led  to  a  condition  of  complete  remission:  The  night's  sleep 
was  regained,  the  motor  inhibition  was  eliminated,  the  de¬ 
lusions  disappeared  and  the  patient's  behavior  became  norm 
However,  features  of  the  schizophrenic  defect  remained  in 
the  form  of  an  emotional  poverty.  It  is  Interesting  that 
depressive  components  in  the,  clinical  picture  were  replaced 
by  a  somewhat  heightened  mood  with  disinhibition.  This  fact 
may  be  related  to  the  characteristics  of  the  process  itself. 


A  comparative  evaluation  of  the  electroencephalogram* , 
before  and  after  completion  of  therapy  shows  -very, ins igni- 
neant  Sneficlal  change*:  The  reactivity  of  the  cortex  .re-, 
SweO  decr'ea’sed,  and  the  irregularity  did  not  dlaappea^_: 

We  mav  speak  only  of  a  tendency  coward  quiescence  and^po  .  , 
malization  of  rhythmical  activity .  Basically.,- -  the  patient  s 
electroencephalograms  regained  pathological  to  a.^onsidep-^ 
able  degree  even  after  treatment,  which,  as  must  be  supposed, 
is  in  agreem^nt>  with  the .  quality  of  the  remission  obtained., 

Patient-  K .-/  torn  1896,  housewife/  was :  in.the.  tospital/Pf 
the  Institute  of  Psychiatry  from  6  Oct  ber  through  3-Novem-, 

ber  1955;  .  ...  ,  ..  . 

“  She  came  from  'a  healthy  family.  She  developed- normally .- 
She  completed -four  grades  of  primary  school. x  She  had  be en^ 
given  "in.  marriage"-  at  -  the  age  of  152*  Her 

unliaopy  .  Her  husband  proved  to  be:  an; -alcoholic,  left  t  - 

family,  and‘  then  returned.  -She- had  had  one  pregnancy ...  She 
had  a  grown-up' daughter.  --  Her-entire  fife  she  had  .been  a 
housewife,  and  only  during  the  years  of-the^War  had  s  . 

worked  as  courier  and  elevator  operator  .  In  .1917^1910  she 
had  typhus  ahd  relapsing  fevers;  she  .denied. any  other  sf^ous 
somatic  ‘1  line's se a  and  head  trauma *in  her  history,^ .She  h^d- 
her  menopause  at  the  age  of  '4'6^!-T .  .  It  went  smoothly.  B.  . 
fore  her  illness  she  had  been  energetic ,  and  an.  active  pub¬ 
lic  -spirited '  worker  /'“•  •••;*  ■-  '•  /  _  ;  : ;  ‘  : ; ‘ 

She  firfat  became  mentally  ill  in  1932,-  at  which  time  she 

bad ' a  condition  of  acute  poychomotor  excitation ,^anxl^y  a^d 

inappropriate  behavior.-  she  was  hospitalized  in  the  Hospit  1 
imeni  Kashchenko.'  After  discharge  for  four  years  her  cpndi 
tion  was  one  of  remission,  and  then,  in.  1936  and  19J3  she  _ 
was  again  in  psychiatric  hospitals,  in-  connection  with  a. dq 
'  terioration  in  her  mental  condition.  The  last  aggraya.  i 
developed  acutely  in  the  summer  of  1955  in -connection  with- 
psychic  trauma/  The  pa lent  had  been  relaxing  in  the  co.un- 
: try  wfth  her  grandson,  when  her  neighbor  in  the  summer  cot¬ 
tage  .suddenly  died  on  her  hands.-  She  becameveyy  muchexy 
cited,  wept,  and;  pitied-  the  dead  person Her; -s leep  was 
disturbed  and  she  developed  anxiety  and  delusional 
of  persecution  and  of  being  poisoned.  She  would  awaken  her 


daughter  at  hight,  and  ask  her  to  "guard"  her  because  her 
husband  was  trying  to  kill  her*.  She  hid  knives  and  other 
sharp  objects  in  her  bed*  She  refused  to  eat,  and  consider¬ 
ed  her  food  poisoned,  The  patient  vias  past  middle  age. 

She  had  lost  height.  Hah  heart  sounds  were  muffled.  Her; 
pulse  was  somewhat  tens& ;  The  arterial  pressure  was  140/90 
millimeters.  On  neurological  examination  no  signs  of 
organic  involvement  of  the  central  nervous  system  were  found. 
She  noted  a  tremor  of  the  lids  and  fingers  of. the  outstret¬ 
ched  hands.  Clinical  analyses  of  the  blood  ahd  urine  were 
within  normal  limits.  The  blood  Wassehmahn  test  was 
negative  * 

At  the  time  of  admission  and  for  the  initial  part  of 
her  stay  in  the  hospital  the  patient  was  anxious,  suspicious 
fussy;  her  speech  was  rapid  and  loud  and  accompanied  by 
gestures.  Her  statements  contained  individual  unsystematiz¬ 
ed  ideas  of  persecution  and  of  reference.  Her  husband. was 
"hiding  a  dagger"  in  order  to  "butcher"  her.  She  upbraided 
him  cynically.  She  told  her  physician  that  she  was  healthy 
and  that  "she  had  been  sent  to  the  hospital  to  relax 
because  she  had  "quarreled  with  her  grandfather'  (this  is 
how  she  called  her  husband) .  She  categorically  denied  any 
hallucinatory  disorders  and  refused  to  tell  about  her 
pathological  experiences:  "Nothing  happened;  everybody  is 
slandering  me".  The  patient  was  irritable,  and  started 
arguments  with  the  patients  and  personnel.  She  was  tact¬ 
less,  Interfered  in  conversations  of  the  physician  with 
other  patients,  and  made  inappropriate  remarks.  She  could 
not  sleep  at  night,  and  she  walked  about  the  department.. 

Electric  sleep  treatment  was  given.  At  first,  the 
patient  had  a  negative  attitude  toward  the  treatment.  She 
said:  "Put  me  to  sleep  and  do  something  with  me  .  Despite 

her  delusional  strain,  she  began  to  fall  asleep  in  the 
first  few  electric  sleep  procedures;  however,  she  categor¬ 
ically  denied  that  she  had  been  sleeping.  Afterwards,  when 
the  patient's  condition  had  Improved,  she  told  the  physician 
that  she  had  been  afraid  to  admit  that  she  slept  at  the 
procedures,  because  she  thought  that  they  would  then  keep 
her  from  taking  her  night ' s;  sleep" .  >  : 


15^ 


At  the  end  of  the  course  of  treatment  the  patient's  con¬ 
dition  improved  notably:  Her  night's  sleep  was  regained, 
rnssl ness  disappeared,  she  became  better -tempered,  more  coir, ; 
2c?ed'  Lbe  adequate;  participated  in  the  work  therapy  in  . 

the  hospital ,  and  had  fewer .  conf  licts  With  those  around- ..hpr, 

her  delusion^  strain  lessened  considerably,  but  «^****v 
capable  of  any  complete  Critical  »» .of  her  path;-  - , 

ino-ical  experiences,  she  continued  to  call  her  husbana v  a  ,  ■ , 
miscreant  bnemy"  j  -she  -had  no  warmth  in  her  •relations  with 

her.  daughter  .••  •  '•  :  >••••  •  ■  ..7  "V 

The  patient  was  given;- 10  two-houp  electric^  s lee  p_  prqr ..T:^ 
cedures  and'  glucose  infusions  containing  niacin .  She . was  ....... 

discharged  in  a  satisfactory  condition.  . ;  •  '  /  .  ; 

Diagnosis':  Schizophrenia  (defective  condition)  . 

'  The  patient  was  examined  in  the  electrophysiological. 
labbra’t'ory^both  before  the  beginning  of  the  electric  sleep 
treatment  and  after  it  was  concluded.  On  the  electroen. 
cephalograms  very  considerable. -P^hological  changes  were 
found  which,  with  certain  exceptions,  remained  after  the 
treatment  had  been  given.  ....... 

Electroencephalogram  dated  11,  October  1^55 

nina-  electric  sleep  treatment)  ;.  The  level  of  electrical 
t-i  vi  tv  of  the  ‘brain  was.  .low,  and  the  hemispheres  were  fuhO- 

’tlonlng  with  inadequate  synchrony,  .there^was  a^tachyrhythm  a 

everywhere,  particularly  pronounced  in  the  frontal  an^P^i 
» t a l^leads j ; •  there-  were  slow  wayes  cf  low  amplitude,  and _th 
reactivity  Was  markedly  decreased  ^  the ^electroencephalo¬ 
gram  of  both  hemispheres,  more  on  the  loft*  ■  ■  . ■  * 

Ele c  t  roeiidcphalogram  dated  31  October  1955  ( 
had  been  concluded) :  The  level  .of  .electrical  activity ^of^the 
brain  remained -low;  there  were  slow  waves  in  all  .th-  le^ds, 
but?hcrfwas-  no  .^regularity  and  the  reactivity  was  -reduced 

fn  this  observation. the  schizophrenic  process  had  been 
of  considerable  'duration  (23  years) and L.h^^ad^a_ro.lapsing 
courseJ  Undoubtedly,  the, patient lU^person&litychangeA^ 
under  the  influence  .of;  the  .prolqpged  process,  and  features 


of  the  schizophrenic  defect  appeared  with  considerable  promi¬ 
nence. 

The  last  exacerbation  had  been  produced  by  a^te  psychic^ 

„  ■  _  arva  Viad  developed  in  direct  connection  with  this  lat 

t  r aumaand  ha  d  1  P®  ^t^tion  that  these  experiences 

^d*nofc  ?ind  any  reflection  at  all  in  the  psychopathological 
of  the  exacerbation  observed.  We  observed  a  revival 

SSion  «nmc“a“t«tleCB3n«r 

which  in  combination  with  her  emotional  poverty  and  e  b 

r^elx^t^fof SzX^oPd:?eci:  under  the  in¬ 
fluence  of  electric  sleep  treatment  her  delusional  t®11551™ 
lessened  considerably;  the  patient  became  ^nd  mo^ 

orderly  in  her  behavior,  more  adequate,  but  the  main  fe 
tures  of  the  schizophrenic  defect  remained. 

In  comparing  the  clinical  data  with  the  data  of 
1nflHong  of  the  electrical  activity  ot  the  brain  in  this  pa 

-SrrSsL 

electroencephalograms  corresponds  »o  them,  the  low 
electrical  activity,  the  markedly  reduced  reactivity, 

Ssence  of  regional  difference  a  In  the  character  of  the 
electrical  activity  of  different  areas  of  the  brain. 

patient  R.,  age  33^.Banltation  Rhyji^n  «8  ln^the^a- 
of  melancholy,  insomnia  amd  headache . 
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^ Arrivals  of  the  blood  at  the  time  of  admission  showed,, 

the  following:  hemoglobin  58 /segmented 

48°0,  r cent ^ lymphocytes  20  percent, ;  monocytes  ^ 

neutrophils  _  6?  percent  ,  yrap  y  Ai,ulme,terMh .,an: 

SrbSp^0^"ba«4atl,e .  .The' 
within  normal  limits.  .  r  .  .  , 

On  neurological  examination  signs  of  vegetative  Insuffi¬ 
ciency  were  noted- -sweat ineB s  and  acrocyanosis,,  .,,  v-.mms’.-, 

'  •  nf>  admission  the  patieritfwab  me.l^nch.p.liCji,,^.^ 

fused  and  watchful.  She  did  not  consider  herself  mentally, 

111  aid  referred  everything  to  S^s-' 

seenmd  ttjtep  that  *  en  route  to  the  hospltal^one^of^the^pas,, 
orderlies^er^also^looking^t  her.,differently^yrom^th^^a^ 
in  which  the^r  looked  *^^^e\enai,ned  t,y  herself  In 

She  department ,  and^voided  contact  with  those  around.  She, 

had  a  tendency  to  interpret  everything  along  dhe  line  e,.t 

her  delusional  experiences.  She  was  fixed  on.  •  .  ,t: 

j  .  o,  vior  ^-^hp  weDt  ao'Rreat  deal.  .. ShP  o.ian„-6.ji 

which  traumatized  her.  bne  wept  *  °  ...  rpad*  "Mv 

'  fp^^fn’caSTuf  began  to  cry. 

even  if  the  conversation  was  about  neutral  subjects.  . , 


and  was 
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'  f :  * ; 


f.J  f>~  •  r-r  v-. 


,uU 


j  0  no x :u>^ 

j  id  o  f  a  *  fc-Mn 

...  •;  .i.  ^ ..  _  t  .-  n.  „  _  r*.  .. 


able  '  of  ‘  prolonged'  •  strain  at  work  *  The  fixation  on  the  • - '  - 

treumatlllng  factors  which  had  played  a  part  ;ln i  the  develop-, 
rent  of  her  last  psychotic  episode  continued.-  No  notable 
intellectual  disturbances  were  found.  She  was  discharged 
improved..  r'  ' 5 ' v  ^ ’  v  .  f  ';.//• 

‘ Diagnosis”:  Schizophrenia  with  rea6tlve  asthenic  features  r 

'  As  been'  from  the, patient ' a  history*:  the  schizophrenic^  -  r 
process-began  In  1943-  At  that  time,  her,,  pstchotlc  episode.  . 
lasted  for 'thr'ee  months  and  began  during  a  period  of  life.  • 
which  was  difficult  for  the  patient .  •  After  the  period.  Pf-r. .  ■ 
the  developed  'psychotic  state'.  Which  lasted  for  two  weeks**  • 
weakness,  exhaust  ability  and  difficulty  -  in  intellectual  • 
work  were  observed.  The  remission  which  occurred  lasted 
for  84  years,  during  which  she  successfully  completed  work 
at  an  institution  of  higher  education / '  Deterioration  ;in  he 
'condition  began  after  a  number  of  difficulties  at^the.  now  *.  .. 
place  of  work.  The  patient  could  not  accomplish  the  entire  . 
volume '  of  work,  chiefly  of  an  organizational  nature .  :..The 
signs  of  ’fatigability 'and  sluggishness  increases,  headaches  _ 
appeared,  confusion,  melancholy,  ideas  of  reference, -suicidal 
ideas  and  tendencies. 

Therefore;  her  weakened  nervous -systdm  reacted. to.  the  . 

difficulties  which  had  recurred  with  a  psychotic  outbreak. 

In'  the  belief  that  •  reactions  to  high-powered  stimuli;  had  • 
occurred  here/ we  decided  to  apply-: protective-  therapy,,  for.  ; 
which  electric  sleep  was  used  as  a'  means  of  deepening;  pro- 
tective  inhibition.  During  the  course-  of  electric  bicep  -  ■ 
treatment  the  main  psychological  signs; (de lirium,  ■  confusion 
and  melancholy)  lessened,  but  asthenic  signs  remained  (ex-  .. 
haustibility,  vulnerability  and  a  certain  fixation  on  the 
traumatizing  f  ac  t  orfe ): . '  • '  "  ^ '•  ;• 

Therefore ,  this  observation,  - In  whi ch  the  e chizopnrenic  * 
process  progressed  With  a  considerable  admixture. of  reactive 
components  /‘attests?  to  the 1  favorable  effect  of  electric  , 
sleep  in  the  so-called  " psychoreactive  .schizophrenic,  synr ,  - 

oromes  .  '.  v  "r  1  ‘  .Ji  /  :’.vV"'  "•  ' 

Patient  Lv,  ‘He tM  hot  work/ -and. .was  in  the /hospital 


4.4+-H+-0  rtf'  Pflvehiatry  from  26  December  1951  through 
%  ZX 19* She  "ed  with  complaints  of  melan- 
choly  and  headaches. 

She  came  from  a  healthy  family.  Her  development  in 
childhood  was  normal.  She  studied  1»  -  »"\he 

Was  not  graduated.  She  began  ^  work  early  a^  ^  been 
kolkhoz,  and  later  in  a  mine  she  had  tw0  chlld- 

F^f  Hrirj:  r^ei  ^npr 

r=o 

trauS  noted.  By  nature,  she  was  lively,  sociable.  Jolly, 

and  well-disciplined. 

Hospltal^fros^where  was  transferred  to  her  sis^r'^^ 

house  in  Mosc2w  and  put  into  the  nospxtax  L 
of  Psychiatry/. 

On  objective  examination  she  showed  the  foilowing:  She 

was  a.  clear  resonant  sound.  The  heart  herders  were  not  en 

larged,  anfl  ^f^nh^hmlca/and  Tt  satisfactory  qual¬ 

ity3  The  blood  pressure  at  the  time  of  admission 
within  limits  of 160/95-1*0/110  millimeters..  The  abdominal 
organs  showed  no  patnology# 

Fluoroscopy  of  the  chest  cage  showed  the  following*.  The 

inn*  fields  were  >ear,  the  costophrenic  sinuses  were  clear, 
lung  fie  las  were  -  ,  y,oar»t*  the  left  ventricle  was 

and  the  dianhragm  was  movable;  heart,  vne  xei  u  . 

count^t^480^000°Wwhite^bioodOcount^5600^e®0b^bo phils  four 
rent?Who=ytes  l9  "percent;  monocytes  three  percent;  the 


sedimentation  rate; jtas.  IP  millimeters  in  an  hour.  The  blood 
Wassermann  test  was  negative*  .The  urinalysis  was  normal. 

The  optic  fundus  was.  hor.mal.  !  .  ..  . 

On  neurological  examination  no  signs  of  organic  involve¬ 
ment  of  the  central  nervous  system, were  found.  Before 
treatment  she  had  been  extremely  inhibited,;  sluggish,  and 
almost'  Inaccessible.  She  answered  questions  in  single  syl¬ 
lables,  and  did-  not  •look,  at  the.  person  With  whom  she  was  ;  -  - 
talking .  -Her-  -voice  .was,  hoarse ,  without  modulation.  Her 
face  was  mask-like .  .  She  did  not .give  any  information,  about  ■ 
her  se  If .  She  did  -net  >•  re  late  her ;  pa  tholpgica  l^exper  iertce  s .  ■  • 
She  stated  that  she  was  healthy  and  asked  to  be  aiseharge  •-« 
When  left  ' alone  she  s:>t- frozen,  in,. the  same  position.  She 
did  not : socialize  with : ther  other: oatients, ; and  she  had  to 
be  fed  by:' the  personnel .  No  delusions  or  .halluclnaydry >  - 
disorders  we  re?. founds  in-  her.  behavior.  K  * ..  ..  _ 

:  -  Ort  1  February  1952  electric  sleep,  treatment  was  begun.  >"  - 
On  3  February:,.'  she  had  her  fourth,  electric  sleep  procedure; 
it  lasted  2-g  houi*s  .•  The  patient  slept .  At  the  conclusion  .. 

of  the  procedure  she  awoke  immediately.  ...She  was  animated, 

smiled,  and  for  the  first  time  came  to  her  physician  spon¬ 
taneously  and  said  that,  she  .was,  getting,  lonely  for  her  son 
and- expressed  .the  desire  .to  s.ee  him!  she  also  asked  that  - 
she  be -given-' handiwork- to:  do...  _ 

/ .  ••  on  5  February  -  she  -had  her/sixth  e lectric v  s leep  procedure' 

•  which'  lasted?  three  hours.  The,  patient  slept-.  .  She  awoke  ^  _ 
several  minutes  before  the  procedure  was  over  and- asked  that 
the  " current  . -be: taken? away" , . ,  She,, assisted  the  laboratory 
worker  in  straightening  up  the  ward’ after  the  procedure . 

Her  facial  expression  was  lively,  confident,  and  her  move¬ 
ments  ^we  re  .free  ;  She?  socialized  actively  with  those  around. 


On  9  -February  following  eight  electric  sleep  procedures  -. 
she  ■was  tense,,  melancholic,  .and  hallucinated  iii  the -evening, 
and  heard  a  radio  broadcast  to  the  effect  that  .’the  enemies 
had  taken  Moscow",  she  heard  "the  rumble  of 'tankS -passing^ 
nearby" .  Her. 'blood -pressure  was  increased  to  160/100  mi 1 li¬ 
me  ters'i  and  afterr;an;hour>;.when,t^#  ,p0ient  had  quieted  down 

somewhat.,  C  it  dropped-:  to.  130/95 ; willing t.6i*s . '  .  ;  -  *  ' !  : 


l6l 


On  10  February  the  patient  was  melancholic,  and  worried 
aboS  £er  son  "no  onb  came  to  see  ms";  she  refused  to  go  to 

treatment;  she  categorically  denied. what  t  s 

night  before.  Her  arterial  pressure  was  150/90  millimeters. 

Oh  12  February  sh4  h*d  her  tenth  electric  sleep  procedure 
which  lastedf or  three  hours . .  The.,  patleht  slept  deeply,  and 
her  Sleep  continued  for  about  14  hours  after  the  current  h  d 
been  turned  off.  Again; she  noted  that  thihgs  were  ^  •. 

for  her:  "I  became  stronger".  Her  blood  pressure  before  the 
procedure  was  150/95  millimeters;  directly  after  the  current 
had  been  turned  off  it  was  135/95  millimeters. 

On  20  February  afyer  17  electric  sleep  procedures  the  . 
uatient  became  active  and  collected;  she  was  completely  ade 
mate  had  allvely  expression  on  her  face,  her  posture  was 
rLiAvpd  her  speech  was  loud  and  confident;  she  showed  con 
side^bie  conc^n  for  her  children;  "I  am  healthy  and  strong; 
?  can  work  I  have  someone  to  take  care  of" .  She  remembered 
her  pathological  condition  hazily,  "as  though  in  a  dream  . 

Her  attitude  toward  her  previous  condition  was  devoid  of 
adequate  Judgment:  "I  do  not  know  what  happened 

On  27  February  at  night,  she  had  motor  and  speech 
tation,  threw  herself  around  the  departmen.,  asKe 
tients  to  take  her  with  them,  expressed  ideas  of  guilt, 
called  herself  "bad",  "worthless",  and  promised  to  change. 

She  categorically  refused  treatment,  was  negativistic,  tense, 
and  inappropriate  The  electric  sleep  treatment  was  stopped. 

Diagnosis;  Schizophrenia,  hypertensive  disease,  first 
stage. 

In  this  patient  the  mental  disease  had  begun  acutely  in 
1950  and  was  characterized  by  delusional  ideas  of 
tion,  anxiety,  and  abnormal  behavior.  Afterwards,  a  condi¬ 
tion^ 'developed  which  re- enb led  catatonic^atupor  :  general . 
motor  inhibition,  inaccessibility,  and  absence  of  Judgment. 

The  sudden  onset  in  connection  with  some  kind  of  psycho¬ 
genic  traumatizing  factors  pr  somatic  illne8S®3 
structure  of  the  psychosis  ..Itself  (presence  of  delusions. 


162 


predominance  of  catatonic  features  later );makeit  possible 
to  diagnose  an  acutely,  developing  schizophrenic  process  .-: 


-  The  use. of. electric  s}eep' ied  only’ to  a  temporary  imr-j,;.- 
provement , '  at  which  time  the 1  motor  inhibition;  disappeared:  , 
after  four  procedures}  the  patient  became  accessible,  ac  ve 
•and  oc cupied  her se If. in . handiwork ,  as si sted  the  personne 1 , 
showed  adequate  reactipns  and'  concern  for  her  'son.  After¬ 
wards,  a  new.  aggravation;  of  her  condition  was  observed  with- 
a  somewhat,  different'  content  of  pathological  experiences  .from 
those  which-  she  had  previously . Hallucinatory  .disorder 
predominated-:  ’’They .are  broadcasting  on  the  radio  that  Moscow 
had  been  'taken,  by  the  ;  enemie  s"  :  she*  heard  the  rumble  o  - 
passing  tanks*' .  "  The  exacerbation  was  accompanied  -by  an  in 
crease  in  blood  pressure'.  The" ^subsequent  electric- sleep 
procedures  normalized,. the  patient's  condition  for  a  certain 
time  and  he  r  b  lood pres  sure  simultaneous  ly  decreased.  -  How¬ 
ever!  after  .several  days  a  new;  exacerbation  of  -  ' 

occurred. which. .was. accompanidh; by  motor  -  and  speech  exclta-. 
tion,  hegativistic  reactions  (categorical' refusal- of  treat¬ 
ment). 


Our  observations  show  that , as  a  result  of' the  application 
of  the  pulsating  current,  in  pat,ients  with  schizophrenia-  with 
the  catatonic  symptom  complex'  a  (transformation  of  the-/  syn-; 
drome  occurs :  The' general'  inhibition  is  eliminated  and  de-- 
lusional  and  hallucinatory  experiences  are  found  similar  to 
what  occurs  in.  the.  observation  presented. 

Patient  age  26.,  housewife  ;;  was  in’  the  hospital  of .  the 
Institute  of  Psychiatry  from  2  November  1952  through  27 • 
January  1953 •  \ ,  Y  V,’.  Y.; .  .  ...  V.. ; ' Y 

She  came  from hea  1 1 hy ' lai.ii ly ,  developed  normally,  but 
during  her  school  years  she  was  "slender",  and  often  sick.: 
She  completed  ,  seven. year  a  of  school'  and- a  medical  technical 
school,  and  worked  as  aj  hurse .  At  the  age  of  19  -  she  /was  mar 
ried  and  beginning  with  this  time  'she ;  occupied  herself  as  a 
housewife,.-,  Pier., family  'life  was  happy.  She  had  throe  preg¬ 
nancies;  the  first  ended  id' delivery-;' ’the-  last  two-  were 
interrupted. .artificially..  She  had  a  daughter  aged  five 
years .  Her  menstrual  cy'C  Wtoas-  Regular.  '  By  nature,  -  she 


”KFrs:'S*3F  ~ 

for  the  first  time*'  1  .,  ■ 

Her  present  .»«  -gan 

ca™arese?ied"Ind  irritable!  ^Afterwirds,  she  developed  de-,, 
” looking" idruughlh6”"th her  ."ihHeVeldp^d:  hallucinations, 

gS&ffc s.*s.««  Kitfsr 

working  on  her.  She  was  hospitalized. 

Objectively  The  patient  was  of  normal  t>ul“ea^d 

a6  dry^oatecT  tongue!  Ih^rfwas  Ss^lar  breathing  in.  the 
lungs,  and  on  percussion  there  was  a  resonant  pulmonary 

sound . 

Her  heart  borders  were  not  enlarged;  her  h®art  ®°u^s 

was  135/90  millimeters.  Her  abdominal  organs  showed  no  at- 
normalities « 

Fluoroscopy  of  the  chest  cage  showed  the  following:  Her 
lun£  Welds  were  clear,  the  leaves  of  the  diaphragmtwere 
equal  and  movable;  her  costophrenic  sinuses  wer  c  ear, 

^^k^el-^rrt^s  noermal!1SBloodheanaPlysls  at  the  time 
of” admission  showed  the  following:  Hemoglobin  66  percent, 
whited  lood^count  4800,  basophils  one >  percent  eos  no  h  Is 
f..ir  nercent  stabs  three  percent,  segmented  neurropniib 
percent^0 lymphocytes  2»  percent  monocytes  eight  percent^ 
cspdimentation  rate  five  millimeters  in  an  ho.  • 

Wassermann  test  was  negative,  brine  analysis  was  normal. 
Her  nervous  system  showed  uo  signs  of  organic  involvement.. 

Before  treatment  the  patient  was  confused,  didn't  know 


where  she  was]  and  was;:nptr 'property;  orientedTSs  to  time*. -she 
didn't  understand.  wHat  was  happening  to  hen.^She  asked: _  . 
"What; is  happening  to  me ;  is  this  a-  'Social  disease,- am  I:  ,. 
mental?"'/  .She:; Rooked'  suspiciously  at  her  physician.^  She,  ., 
gave-  information.,  about  "herself  reluctantly. •  _She  hallucin-^  = 
ated-  continuously;  ..  voices  were  Speaking  inside-  her^headv^and 
they  had*  been  brought  thebe  from  outside—  there  is  a  dis¬ 
pute  in  my  head".'  Something  was  reminding  her  of  all  the _ 
errors . which  she,  had. made  in  her  lifetime  *  She  answered  the 
voices,  loudly;' at  times.., justifying  herself  and  Ob jecting:  ; 

«x  didn't  do-  that";  at.  other  times,  she  admitted  that  she 
’  was;  guilty*.,  wept;  ,  and;  asked  forgiveness .  ^ 

. ,  she.  had  unsystematized  ideas,  of  persecution:;  "They  were  ^ 
stimulating  .her  utorus;  by  chemical  means;  her  whole  body  and 
head  were,  burning.  With'  fire";:  ;  They  had  changed ’her*  she  : had 
never  been  like  ;  thf S ;  -  ''They .  were  suggesting  alien;-  strange, 
thought  s'" ‘to  her.  She  was  unable-  to:ekpla'in  the  figurative 
meaning  of  proverbs;  she  interpreted'  her  physicians-  ^ues*--  • 
tiorting  -  in  a  Jdelusiohai'  way:'  "Why  are  you : asking  me;  so^that 
you  can  judge  me  later?" .  She  was  tense,  refused  to  eat^v, 
asked  that  "she  be  killed  immediately"  and  not  be  tortured. 
She  told  how  she  was  "being  blown  up  with  gas  which  was 
coming- from  "somewhere  uhddr  the ; earth";.-  She  remained  aloof, 
for  .the  greater  i&rt 6f  the  day  ■;  she  lay  in  bed,  covered  her¬ 
self  up  with  a  blanket  and  laughed  loudly ,  I • don  t  want  to, 

'  but  the  voice ai:are,  ordering  me  to" ;  ;  Her  night  '  s  sleep:  was  < 

disturbed!:  0;comcctioh;'with-her-hallueinatorynexperiences-. 
-l"T^e  voice's  "are  ’torturing  me  ;thei:wh61e  :night  -  ^  :  •• 

Electric  sleep  treatment  was  given  (prolonged,  routines 
twice  a  day) “ in" comb'indt i bn  with  insulin  (up  to  16  units), 
whereby. hypoglycemic  phenomena  were  produced  (sweatiness, 
facial'  hyperemia  without'  stupefaction)  v'-The  -  course-  of  treat¬ 
ment..  la.st?d..25. . days .  ...  . .  ..  .  . .  ..... 

in  the  initial  e^ictMc  sleep  procedures-::  no  sleepi  inhi«; 
bition  occurred,  but  the  patient  became  peaceful,,  stopped^: 
answering . . the  yoices,.  and,  after  the  current  was  turned  off 

she,. slept;  for;  two  to  three  pour-s i-;  ,.A(  /v;/ . 

'  At  the  i vehihg' hr^^bes5  She!  Urn*  ihte  av  mild  drowsy.;,1 


state,  which  gradually  passed  into  a  deep  sleep,  which  no 
uncommonly  lasted  until  morning.  Afterwards,  the  patien 
fell^sleep  both  in  the  morning  and  evening  procedures,  but 
?he  sleep  did  not  attain  sufficient  depth.  The  Patient 
changed  her  position,  and  trotk  time  to  time  she  muttered 
.  and  finiv  atter  th&  Current  was  turned  off  did 

^peVhOtlceaW.  °»  «*  average,  during 

the  24  hours  the  patient  slept  15-17  hours. 

She  gradually  came  out,  of  her  psychotic  state.  First,- 
the  unpleasant  Sensations  in  her  body  stopped.  Almost  a 

Z  “me time  the  patient  atopped  expreeaing^lustonal  Ideas 

nf  influence,  but  she  continued  to  hear  the  voices  msi  . 

her  head.  However,  the  nature  of  her  hallucinatory  expe ■ 

ences  changed:  The  voices  said  "neutral  words  ,  a 

ences  eg  •  The  cadent  became  more  collected, 

bet ter -tempered,  talked  enthusiastically  with  her  physician, 
tfld  abcutPherself,  about  her  child,  and  wo n***™*^;. 

wanted  to  go  home;  her  suspiciousness  disappeared.  She^re 

gained  her  night's  sleep. !  She . recovered  well  physically. 

Her  blood  pressure  at  the  time  of  discharge  was  125/70 
.millimeters. 

Of  the ■ psycho pathological  symptoms  the  pseudoha Hue ina- 
tions  remained:  in  the  evening,  the  Patient  continued  to 
hear  "an  indistinct  voice  inside  ner  nead  .  According  to 
the  statement  of  the  patient,  the  voice  < n°*  r^_ 

She  had  no  complete  critical  judgment  of  her  disease,  par 
ticularly  with  respect  to  pathological  experiences  relat  g 
to  the  initial  period. 

Discharged  in  a  condition  of  considerable  improvement. 
Diagnosis:  Schizofrenia,  hallucinatory-paranoid  type. 

The  patient  was  examined  in  the  laboratory  of  higher^ 
nervous  activity  according  to  the  method  of  speech  rein¬ 
forcement  . 

Before  treatment  a  weakening  of  the  associative  function 
of  toe  cerebral  cortex  was  observed:  A  conditioned  associa¬ 
tion  was  formed  only,  in  the  forty-first  combination.  Afte 


wards'  in  connection  with' -an  increase  in  the  psychopatho¬ 
logies!  symptoms  the  investigation  of  the  neurodynamics  wa-s 
interrupted.  The  patient  refused  to  go  to  -  the  lab  orat  ory v  • 
interpreted  the  .investigations  in  a  delusional  way--  -a- !speo* 
ial  examination  and  trial" .  : 

-•  ifhe  investigations  were  renewed  only  during  the  second 
half  of  the  course  of  treatment.  A  simple  dynamic  stereo*-' 
type  was  formed  and  consolidated.  It  was  noted  that  after 
the  electric -sleep  procedure  the  patient  coped  more  easily 
with  •problems  posed  her.-hy'  the'  investigations  Thus,  the  re>* 
placement  "of  conditioned  stimuli  in  the  stereotype  by  their  ' 
verbal  designation's  had  been  impossible  'be  fore  the  electric- 
sleep  •procedure  j'  on  thevs  mr  day ;  following  the  procedure, 
tne  patient  "Was- able'  to'  solve  this1  problem.'  ‘ .  .  '■ 

The  revision  of  the  stereotype  was  also  accomplished 
Without-  difficulty  o 

As  seen  from  the  history,  the  patient  had  suffered  a  num¬ 
ber  of  serious  diseases  In  the  course  of  the  past  six  years: 
Typhua- fever ,  malaria ,  pneumonia' ;  and  rl-h  1952 V  ’  hte rine  " 
adnexitis  .  (  h. <  •. 

:  'xt'  may  be  supposed-  that  all  this 'weakened  her  nervous  • 
system,  which' could-  not  withstand  the  development  of  mental  • 
disease ;  The  pathological  process  developed-  acutely  during 
the  course-  of  two  months-.'  The  leading  symptoms  in  the  ■'  '• 
•psychopathdlogidaT- picture  of  thO-  disease  webe  pseudo-  • 

hallucinations ,  ha liu ciriation s  of  general  Sensation,  delu¬ 
sional  ideas  of  influence  and  persecution,  signs  of  depeb- ' 
sonallzation,  which  did  not  give  rise  to  any  doubts  diag¬ 
nostically  and  gave'  'us  tlie  right  to  speak  Of  a  ’■  schizophrenic 

process  "■  '"*■  -  /  ’  '  ./  .... 

The  investigations  conducted' in  the  laboratory-  of  higher 
nervous  activity  during  the  'Acute  'period ’of  the  disease  -■  -  '  - 
spoke  for  a  disturbance  in  the  associative  function  of  the  - 
cerebral  cortex  and -a  state  of  disconnection  Of  the  signal  •  * 
systems.  The  conditioned  association -  wa-S  formed 'Only  in 
the  forty -first  combination.  The  elaboration  of  differen¬ 
tiation 'proceeded^  in  a-  retarded  fashiohi  ;  :’1 '  :  * 


During  the  course  of  treatment  it  was  possible  to  note 
a  normalization  of  the  principal  nervous  processes  along 
with  a  clinical  improvement —a  simple  dyn^ic 
was  elaborated-- readily  In  our  opinion,  the  fact  that  .he 
patient  easily  and  adequately  solved  the  problem  P^ed  hpr 
by ‘the  experimenter  whdkas  before  the  procedure  this  prob- 
lem  had  been  too  difficult  for  her,  is  of  essential  signifi 

cance  / 

As  seen  from  the  observation  presentedj  the  use  of  elec¬ 
tric  sleep  (as  a  modification  of . sleep  therapy)  in  combi na 
tion  with  therapeutic  doses  of  insulin  gave  a^benefici 
therapeutic  effect,  despite  the  great  severity  of  the  patho 
logic  process. '.Therefore,  our  attempt, at  combined  applica 
tion  of  electric  sleep  with  small  doses  of  insulin  proved 
to  be  Justifiable  and  Justified. 

patient  Yu.,  age  40,  turret  lathe  operator,;  had  been  In 
the  hospital  of  the  Institute  of  Psychiatry  from  26  March 
through  30  May  1952 . 

She  was  admitted  with  complaints  of  headache,  insomnia 
and  loss  of  appetite.  Among  her  relatives  there  were  men¬ 
tally  ill  patients.  She  developed  normally.  Before  the  age 
of  20  she  lived  in  the  country  and  worked  in  a  peasant  home¬ 
stead.  In  recent  years,  she  had  been  working  in  Moscow. 

She  married  ac* the  age  of  28.  Her  family  life  was  unhappy: 
Her  husband  was  alcoholic  and  died  in  19^9*  She  had  always 
been  the  "bread-winner  of  the  family1' .  Shed had  two  ch: Lld^n. 
She  denied  any  serious  somatic  diseases  in  her  history.  S 
began  to  menstruate  at  the  age  of  14  and  was  regular. 

By  nature  she  was  reserved  and  selectively  sociable.  She 
was  hard  working  and  strict  with  herself.^  She  became  i 
after  the  death  of  her  husband  in  1950:  she  developed  head 
aches,  her  sleep  was  disturbed,  she  heard  her  name  being 
called;  she  noted  that  they  "didn't  like  her  ,  were  looking 
at  her,  were  laughing  at  her.  She  was  put  into  a 
hospital;  after  Insulin  treatment  she  came  out  of  her  pay 
chotic  state  and  worked  for  two  years. 

A  new  deterioration  began  in- January  1952:  She  began  to 


have  fears,  expected  "Violence"  from  her  neighbors,,  sat.  by 
the  door  at  night  with  an  axe.  in  her  hands,  and.  she  com¬ 
mented  that'  men  "-were  drawn  to  her  as  to  a  magnet  ■$  at  her  . 
work  "they  made  a  fool"  of  her.  She  stopped  eating  because 
of  the  fear  that  "poison  had  been,  put"  intp  her  food. 


On  objective  examination:  The  patient  was  pale,  and. she,  - 
showed  signs  of' loss  of; weight.  There  was  a  normal, resonance 
in  her  lungs j  the  breathing  was  vesicular.  The  heart  borders 
were- not  enlarged /  • The; heart  sounds  were  pure , .  Toe  pulse  . 
was;  rhythmical  and  of  gbcd  quality ' and  not  tense  .  The, 
biood! " pressure  wasv  130/80 :fiii llime ter s‘. The  abdominal  organs 
were  not' abnormal  clinically. .  “ .  i  -  ■' 


*r  ;  *  ■  '  *  *  ‘  ■ 

Fluoroscopy  of  the  chest  cage  showed  the  following:  In 
the  middle  field  of  the  right  ;lung.  the  re ..was  a..  Ghon  tubercle  j 
there  were'  no’ other  changed  found  in  the  lungs.  The.  heart 
and  aorta  were  normal. 


Analysis  of  the  blood :  Hemoglobin  6$  percent ;  red  blood 
count  4,100,0C0,  white  blood  count:.  5200,  stab3  two  percent, 
segmented  neutrophils  72  percent , :  s'os  iho  phi  Is,  four  percept ,  • 
lymphocytes  15  percent ,  monocyte.S  .^hree  percent  j  sedimenta--- 
tion  rate  eight ’ millimeters  in'  ah;  hour ,  ;  The  Wassermann  test 
was  negative.1  The ’urine  showed  rio ,  abnormal  ities .  s.  --.I.: 


On  neurological  examination'  the  re  .  were,  no  s  igns  of  or  -  •  ■.  . 
ganic  involvement  of  the :  central  Via rvous  system  found..  !■ 

She  was  completely  oriented. ...She  answered  questions  en¬ 
thusiastically "-and"' was  :  somewhat ' loquacious .  ;  Her,  glance,  was-  . 
sharp  ana  intense  .  She  ‘considered. herself  sick.;  .  She  was 
convinced  that  the  neighbors  in  her  apartment  house ( were 
connected  with  some  kind  of  organisation  which  was  .  pursuing 
the  - aim"  of  using  her  «ks  ;a  woman'1;;  Her  ..fellow  workers  were.; 
also  involved  "in  this  company " "  $he  .  was  ...sluggish,  passive.,:;; 
and  indi-fferent  t!bvher  Children :  She.  refused  to.  take -food,, 
slept  poorly,  and  heard,  voices  balling,  her;  "Ac.tressl  ..  . 

Electric  sleep  treatmferit"  was  "given  ''('^0  prolonged  pro¬ 
cedures)  in  combination  with  hypogly.C£#L$ ,.-$©sqg, ??  insulin 
(up  to  12  units ) V ' ? During 1  the  '  irii't ia  1  procedure s  only  a 


drowsy  state  was  noted;  beginning  with  the  second  hjlf  of 
t-hP  course  of  treatment  she  developed  deep  sleep  after  .the 
procedures  which  not  Uncommonly  lasted  even  after  the  current 

had  been  turned  of f  <  ...  .  ' 

The  patient  was  satuked  with  the  treatment  given  and 
said  that  electric  sleep  was  "calming  her  nerves  >  ■„ 

pressed  the  desire  "to  go  through  with  the  i ^  ’ 
so  that  she  could  ’'completely  recover  .  At  the  end  of  the 

course  of  treatment  she  became  more  llvelJ<  Sf^child- 

shorted  interest  in  her  work,  wa3  concerned  ab°u£ 
ren,  became  stronger  physically,  and  recovered  her  nig 
sleep.  However,  she  did  not  fully  regain  her  critical  , judg 
mentPwith  reference  to  the  pathological  condition  which  she 

had  had. 

She  was  discharged  to  work  in  a  condition  of  considerable 
improvement . 

Diagnosis:  Schizophrenia,  hallucinatory-paranoid  type. 

For  many  years  the  patient  had  been  in  a  severe  *°£"t  u 
flictual  situation,  had  worked  a  great  deal,  and  had  actual  y 
supported  her  vhoU  family  alone.  She 

th*  death  of  her  husband.'  It  may  be  supposed  that  all  of 
the  long -acting  traumatizing  factors  listed  led  to  a  weake 
w  It  t he  functions  of  the  higher  centers  of  her  nervous 
system  and  contributed  to'  the  development  of  her  mental 
disease  • 

The  analysis  cf  her  pathological  experiences  gives  us  the 
grounds  for  speaking  of  a  schizophrenic  process.  The  pa¬ 
tient's  delusional  constructs  were  inappropriate,  didJJ° 
reflect  the  content  of  the  factors  traumatizing  *er'  ha*  * 
tendency  toward  generalization  and  were  of  a  systemic  nature. 
Both  neighbors  and  fellow  workers  were  all  involved  in  an 
organization",  which  had  the  aim  of  destroying  her*  H®F 
auditory  hallucinations  were  not  topical  either.  All 
gives  us  the  grounds  for  speaking  of  the  hallucinatory - 
paranoid  type  of  schizophrenic  process. 

Electric  sleep  treatment  in  combination  with  insulin 
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proved  to  ’<&  effective  and  led  to  a.,  remission..  ......  . 

In  concluding  the  chapter  on  the  treatment  of  schizo-  •; 
phrehia  with  electric  sleep  we  should  say  that  the  therapeu¬ 
tic'  effect  depends;on^the  duration  of  the  disease,  |he ■ 
ity  of  the  process  and  . the.  type  of  schizophrenia,  In-' cases 
where  we  could  not  obtain  improvement  in:  the  course  of  the  • 
disease  by  means  of  electric  sleep  we  combined  this  gentle 
treatment  with  hypoglycemic. doses  of  insulin,  after  which 
the  elimination  was  observed  of ;  such  seve.re  Proqesses  as  de  ¬ 
lusional  Ideas  and-  halluc inatory  experience  s ,  This  made 
possible  to  avoid  using  shocking  doses  of.  insulin  the *  effe  - 
of  which  is  far  from  being  indifferent  to  the  central  nervous 
system,'  particularly  on  the  cerebral  •  y_fs.se Is.,  .  ... 

*  f,  v  ’t..  •  .  .  .  .  ;  ..  .  ....  .  f  .  ..\^m  . 

We  observed'  the  most  •■satisfactory  therapeutic,  effect  in  '  •; 
the  ha  Hue  ina  t ory-par and  id  „t y  pe  , .  tut.  only , when  psy  chi  c  -« 

traujnatlzatibri  - placed-  a  -part  invfhe  j£«.  of  tM  .dis 

ease v  ^Electric  sleep  treatment-removed  not  only  the  neurotic 
onlays  but  also  the  basic  ■  symptom  processes .  , ...  . ,  * 

An -analysis  ofi-the  observations  which  we.have  presented  ■ 
makes:  it  possible  to  speak,  of  various  forms  of  .  reaction  by 
the  patients  in  whom  . an' exacerbation  of  the_  schizophrenic 
process'  occurs-  under  the  .influence;  of .  psycliiptrawiatiza—  • 
tion  or  in  whom  the  -psychic  trauma  pxccedes  the  e.stabilsh.  - 
'  ment  'of  the- ' schizophrenic  process,.  .When ,  tl)e  schizophrenic 
process  develops  'in  direct  association  with  psychic  trauma 
the  experiences  traumatizing, the  patients  .are  .reflected  ^ 
the  psychopathological  picture :: of  ..tne  disease,  .  particularly 
at  the  beginning  of  it,  and  only  afterwards  do  the  schizo¬ 
phrenic-symptoms;  become  .  prominent . 

The  content  of  the  -  traumatizing  factor  is-  not.  always  and 
•  very  little  -Reflected  in  the .pa thodynamic.  structure  of  a^re- 
lapse  which  developes  after  a  psychogenic  situation  in  the- 
patients  who-  have  had  .schizophrenia  for.  a  short  time,  in 
patients  who -have  had^  schizophrenia .  for.  a  lopg  time  the 
:  trauma tizihg  Situation,  which  develops.  After  psy.bhip 
is  not  always  reflectedinthe  psychopathplpgicdl  picture  • 
of  the  deterioration,  but  thereby  a  revival  occurs  chiefly 
of  the  previous  : pathological: :.symp^pms,^  t ..  .. 


■in 


Our  observations  have  sho,wn  that  the  first  cl^c^  . 
m  the  course  of  treatment  of  patients  with  electric 

sleep  occur  in  the  affective  sphere:  The  tension  and  anxie-^ 
ties  are  alleviated;  afterwards,  the  intensity  of  the  hallu 
infltnrv  disorders  decrease*  On  a  background  of  this  quies¬ 
cence  the  delusional  exigences  were  gradually  Smoother  over 
and  a  critical  attitude  toward  the  disease  appeared.  The_ 

besttheralLtlc  affect  in  schlzophreniawhereacourseof 

electric  sleep  treatment  was  given,  was  obtained  in  those 
patients  in  whose  psychopathological  picture  ca  a  on 
symptoms  predominated  with  features  of  depression  or  asthen 
ic -depressive  components . 

An  analysis  of  oxyhemograms  has  sho*m  that  the  degree  of 
blood  oxygen  saturation  in  the  majority  of  schizophrenic 
pat  lent  s^e  fore  treatment  is  somewhat  lower  than  normal, 
which  is  in  complete  agreement  with  the  generallyac  ©P 
concepts  concerning  anoxia  in  schizophrenic  pa tients. .  The 
curves  of  the  oxyhemoglobin  dynamics  re cor ded  in  the  same 
patients  during  electric  sleep  procedures  showed  that  during 
the  period  when  the  pulsating  current  was  acting  the  oxy 
hemoglobin  concentration  was  increased  compared  with  the 
original  level.  In  those  patients  in  whom  the  originai 
background  of  the  oxyhemogram  was  within  normal  lini*  » 
oxvvi°moglobin  concentration  did  not  decrease  duri  g 
electric  sleep  procedures  but  rather  stayed  at  the.«» 
level  which,  in  our  opinion,  constitutes  an  essential  differ 
ence  in  the  condition  of  sleep  which  occurs  under  the  influ 
ence  of  the  pulsating  current  not  only  from  drug-induced 
sleep  but  also  from  physiologic  sleep. 

The  fact  attracted  attention  that  the  increase  in  _ 

oxyhemoglobin  concentration  in  the  electric  sleep  procedures 
coincided  with  a  condition  of  an  improved  feeling  of  well 
being  of  the  patients  after  the  conclusion  of  the  procedure. 

We  are  presenting  an  observation  by  V.  I .  Rusakov  f 
Moskvoretckiy  Neuropsychiatric  Dispensary  (head  of  the  dis 
Snslry  is  t!  X.  Ivanova)  attesting  to  the  effectiveness  also 
of  outpatient  treatment  with  electric  sleep. 

Patient  Ts.,  age  25,  a  moving  picture  operator  was  under 


the  observation  of  the  Moskvorefcskiy'  Neuropsychiatric  Dis¬ 
pensary.  since  May  1956 .'"/'  ;  i 

She  .came,  ih  with  .complaints  'of  increased;  irritabi.iity, 
melancholy,,  anxieties;;  decrease  in  the  ab illty.  bb, work,  and -  ‘ 
insomnia  *  -  She.  came  from;  a/ healthy  family  and  developed  nor- • 
mally*  She  completed' seven  grades  and  moving  picture  opdra-'- 
tor  courses.  She’  had' worked  as  a  -  moving  .picture  operator-'  ■■/. 
for  several  years....'';/’  :  -;v.  ...  •  ... ,! 

In' early,  childhood  She -  had 1  had : measles >  Jaundice,  and  / 
croup.-.  At  the.  age  Of :  10;  she !  suffered  severely,  with  diph-  ;  '  • 
theria  which  .  produced  a  :' nuinber  of-  complications :  mypda,rdlti'S, 
nephritis  and  neuritiVv/:  At  < the-  age  of  .18  in  connection  with 
a  loiigr-lasting .  low-grade  ‘;f ever  and:  a  general  ..poor  feeling  or 
well  being,  she!  was  hospitalized  :in  a  hospital:. for  somatic  ■■■■■■■ 
..diseases .  where  a  ; diagnosis ;rof  .thyrotoxicosis  .was  made  .  /She"- 
began  to  menstruate  at  the  ’age- of  .13  and  was, regular .  She 
married  at  the  age  of  24;  She  had- no  pregnancies,  ' 


In  childhocd  she  had  been  cheerful,  lively,  loved  her- 
fri-ends,-.- was  an  organizer  '  in  her  group >:  was  able,  to  think  up 
interesting  'games  and  activities:  'She  /attempted,  to  be  fear¬ 
less",  and  taught  herself  r,'t0  /suppress  fear". •  With  this  aim 
an- view.  «he.  -would  walk  in  the  cemetery  at  night  and  Sleep 
‘•in  the  :  open , air//.  She,' ‘wanted  to  be  -physically  strong,  and 
she  -  toughened  ..he'  rse  If  physically;  -She;  carried  water  buckets 
until  she  was  exhausted; after-setting, /herself/, the  problem 
of  carrying  a  certain'  hutiber.'Of  -  buckets ...  ,;  She  took  On  any 
•physical, work, with  J0*/-  In  her  youth  she  was  a  day. dreamer, 
impre s s i onah ie„, '  loved  evehythihg  beautiful  and  read  a  great 
deal-.  -  She  loved  Shakespeare ,  Gertsen';  Cherny  she  vskiy .  She 
married  for,  love,  but  ;  soon  became  convinced,  that  her  husband 
was  a  short-wiyted  man  who  did 1  not  contribute  to  her^.  spiritual 
needs.  .  She  considered  ''her  self  -.unfortunate  in.  life:  I  love 
music ’literature', *  the  theatre,  and  my- husband  is  not  inter¬ 
ested  in  -  any  •  of ' '  the  se". : ;  She  considered  .herself  capable  ( - 1 
might  have  become; a.  well  educated1,  woman'1  ),-»?  but,.,her  ,hea^.tv' 
condition,  dih  not  permit  her  to  -complete.  '.■even;.e.yening  */£ 

-it  *  ■''  * 1  :*'J  r  .  .  . 

-  Scnooi"*  .  ;•  ;-i  . . . 


The  present  i  line ss  developed  gradually  • ( t  yrais  Jfa^cefeded 


by  a  whole  series  of  long-lasting  traumatizing  factors.  Be¬ 
ginning  with  1949  the  patient  had  been  living  under  unfavor¬ 
able  conditions.  Since  1955  her  situation  had  become  worse 
because  of  conflicts  with  her  husband's  relatives,  who  were 
against  this  marriage.  Beginning  with  1950  she  developed 
headache,  and  hei*  sleep  wab  disturbed.  In  the  evenihg,  the 
patient  could  not  fall  a'bleep  for  a  long  time,  had  night¬ 
mares,  and  she  was  not  refreshed  when  she  awoke  in  the  morn¬ 
ing  but  rather  depressed  and  tired.  Afterwards,  she  grad¬ 
ually  became  irritable,  tearful,  and  she  began  to  have  a 
feeling  of  Ha  lufrip  in  the  throbt",  particularly  after  she 
•had  been  excited.  Beginning  with  1955  sbe  had  hysterical 
attacks  (sometimes  "her  feet  became  paralysed  ).  In  the 
spring  of  1956  hex'*  condition  became  considerably  worse:  Her 
attacks  became  more  frequent,  she  lost  appetite,  her  food 
became  tasteless".,  she  was  "tortured  with  insomnia  ;  the  pa¬ 
tient  lost  considerable  weight,,  and  her  ability  to  work  de¬ 
creased.  She  developed  fears she  was  afraid  of  the  darkness 
and  of  being  alone .  She  came  into  the  dispensary  with  all 
these  complaints-.  . 

On  objective  examination  there  were  pronounced  signs  of 
loss  of  weight.  Tachycardia --pulse  96  beats  a  minute  and 
labile.  Blood  pressure  110/75  millimeters. 

On  neurological  examination  an  increase  in  the  pharyngeal 
and  conjunctival  reflexes  was  noted.  The  knee  reflexes  were 
obtainable  from  an  extended  area.  There  was  acrocyanosis 
and  a  diffuse  stable  red  dermographis . 

The  patient  was  melancholic,  anxious,  and  had  an  expres¬ 
sion  of  suffering  on  her  face.  In  telling  about  her  patho¬ 
logical  experiences  she  wept  and  became  excited.  Her  voice 
trembled,  red  spots  apoeared  on  her  face,  and  she  broke  out 
into  perspiration.  She  sought  the  aid  and  sympathy  of  the 
physician.  She  told  about  her  pathological  experiences  in 
detail  and  with  great  readiness.  She  spoke  of  her  complete 
inability  to  gain  control  of  herself;  everything  irritated 
her;  she  could  not  tolerate  noise,  loud  or  shrill  sounds; 
could  not  listen  to  the  radio--it  fatigued  her;  she  could 
not  read,  because  even  on  insignificant  strain  her  headaches 
increased.  She  was  "tortured  by  fears",  and  it  seemed  to 


her  th&t^man-was  standing  behind  her  .curtain  or  that  some¬ 
one 'was -hidden  ;under^the,-bed:;::^::^ 

'  rust  lings ,  ‘•some  kindvO^.muff^d^s^epB,  and  it  seemed-  to-,  he? 
'that-  a  ladder,  was  .  being  placed.£6^lhst  Her 'window, ^an  tue 

someone  •  was  c limbing  :up:  .iti.,.  She^ heard^a.  key  turning,  in  th 
lockV  arid  she  heard-  .the  door,  open,  slightly.  SHe. Jumped  UR, 
awakened  her  husband  and  tied  the  door  knob^t°' 
a  towel.  In  the  morning,  in  the  presence  of  her  husband rfihe 
herself  laughed  at  her  fears,  but  as  soon  as  she j ^s  left 
alone,  even  in  the  .-daytime, , she  again  began  to  be  afraid, 
and  she  felt  some  kind  of  "invisible  presence  .  She  had  no 
delusions  and  had, a  ,  critical  attitude  ...toward  her  Pathologieai 
svmbtomS  and  .evaluated  the  situation  correctly .  -  She.  ex  _ 
pressed  a  great. aesire  tp0be  : Her  affect ^sjunstable 

and  vulnerable  .?  it; rv; ..  ,  .  .  "  : 

Diagnosis:  Neurotic  reactions  in  a  hysterical  personality. 

'  The  patient-,  was  .given  electric;  sleep  treatment^ on  an  out- 
•'patient  basis  (25  two-hour  procedures)  .  During  the  flrst_ 
eight  procedures  she  fell  asleep  only  after  the  current .had 
:been  burned  .off  ;.and  afterwards.  She  .began  to  sleep. during 
the  procedures ;,';npt  uncommonly,  'the.  Sleep  continued  even 
after  the 'current  had.  been  .turned,  of f  .  ^  ‘  ^  .  ... 

>  -  '  Thb>}  first  signs  of  improvement;,  we  re  noted  after  15~l6 
electrib  asleep;  procedures,..,  '  She  Returned  home  calmer  after 
the.  theatineht  yva.l.ei’t.J.-.her  fearp  disappeared,  she-  fell  .asleep 
'•  peacefully  without  .hypnotics... and,  sometimes  awakened- at ^nig 
with  a  'hazy -.feelingrcf  -alarm  .but,, she  quickly  fell*  asleen 
again.  In  the  first  half  of  the  day  (before  the  electric 
sleep  procedure)  her  condition  at  first  was  unstable-her 
4  '  head-hui*t,':She^  /!,felt,::irrit:al^e'' .  ..  At  the  end  of  .tne  course 
of  treatment -her  -headaches  .disappeared,  and  her- night  s  sleep 
was  completely  restored  to  normal;  the*  patient  became ^strong¬ 
er  nhvsically.  Her  disposition  was  alert  and • even .  ■■  She .  . 

*  became  calm,  and'  collected,.-  Her , "previous  ability  to  work 

'  tame'  back.-  -Only  certain  symptoms  .qf.  Jb^tatiye- insufficiency 
'*  regained  even  after  the.  completion  coUrsf  of treat  *  ' 

fluent  •'  .•jj -  .-"1 

•  ■ -  fhe  number,  of  such  illustratioris  'b:ould  be  lnci*ea:sed,;  >  how- 
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ever,  even  what  has  been  presented  shows  that  sometimes  a 
favorable  effect  may  be  obtained  from,  electric  sleep  treat¬ 
ment  under  conditions  of  a  neuropsychiatric  dispensary  with¬ 
out  hospitalizing, the  patients.  To  be  sure,  special  quarters 
and  a  proper  organization! of  medical  observation  during  the 
performance  of  electric  sleep  procedures  are  required  for 

this. 


-  4,.  Pre senile  Psychoses 

'  ‘  '  I.  ,  f 

Among  our  first  10  ob&ervatibns  on  the  study  of  the  ef- 
fecWveneas of  electric  sleep .  itt  different  forte  of  mental 
diseases,  nine  belonged  to  the  group  of  presenile 
and  one,  to  the  group  of  psychogenic  depression  during  the 

period  of  menopause . 

During  the  electric  sleep  procedures  a  drowsy  condition 
was  observed  in  some  of,  these  patients,  from  time  to  time 
passing  into  sleep;  however,  after  tne  procedures  they  did 
not  experience  any  feeling  of  calm  or  alertness  .In  an 
these  patients  except  one,  in  whom  no  reaction  w<xS  noted  to 
the  effect  of  the  current,  a  negative  therapeutic  result 
was  obtained;  the  patients  felt  notably  worse  after  the 
electric  sleep  procedures;  they  experienced  an  even  Skater 
"internal  irritation,  tension,  weight";  their  melancholy  e- 
came  worse,  their  anxiety  and,  fears  increased,  and  their 
delirium  became'  generalized .  In  connection  with  this,  we 
were  forced  to  stop  any  further  investigations  in  this  direc 
tion.  As  an  illustration  we  are  presenting  one  of  our  ob¬ 
servations. 

Patient  D.,  age  50,  housewife,was  in  the  hospital  of  the 
Institute  of  psychiatry  from  12  November 19^9  through  22 
April  1950. 

She  came  from  a  healthy,  family.  She  developed  normally. 
She  completed  gymnasium  /secondary  school/  and  °ne^°^se 
the  faculty  of  historical  physiology.  For  some  time  she  was 
a  teacher,  and  then  she  went  into  library  work.  At  the  age 
of  22  she  was  married.  Her  family  life  was  happy.  She  had 
an  adult  son.  She  had  had  typhoid  fever,,  malaria,,  and  re- 
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neated  sore  throats.  She  began  to  menstruate  at  the  age  of 
S/and  stopped,  in  19.49  * .  By  nature  she  was  overanxious 

ab'iut  her  health,  sensitive*  ' 

•At  the  age  of.  28  she  t*nt  to  the  P3y'WatrUt_for  the^. : 

first  time  .because  .of  . her,ins6mnii9,,  "Blandly 

"sudden  death- .--.These  sighs  developed  at  teethe  death  of 

«"^if 

death'- i  she  did  not  ..sleep,. , pefaSeci  to  eat-  L  dpn.t.c  . 

:  1;  di'e"  » ’■  ;i;  •  •'•••••  •  •  V  _  ...  '  -  ..  _  /7 

Oh  objective  exaMnatiph  tho  ^“fj^^B^^found^he^^ 

■tatient  waa^s.t.;  middle, ag^  ,  ^iar  ibreathlng .  jn 

i».f ^cSssion^S^  oyer  ^r  lungs^an  am¬ 
phoric  suggestionv  ^The  heart  has^enlarge^.  ^  _  Th(. 

•  -labile .  The  blood  pressure. was  130/80  millimeters,  m 

were  no  <  abnormalities.  in  .her  abdominal  organs  *  -  ., .  ;  , 

Fluoroscopy  of  the  ‘cheat  -cage;:  Thelungfields^eream- 
Physematous!^he  lung  roots  were  thi c*ehe dv  the  ^tophrenic 
'  sinuses  were,  clear*. -.the  diaphragm  was  movable.  Th®L*Je®^ 
and  aorta  were.-  within  nprmai' limits  for  her  age,,.  The  pulsa 

tionwas  ^labile ^ 7 

Analysis'  of  the  blo6d:'  Hemoglobin  5  1  percent-j  White. blood 
count  4900,  stabs  three  percent,  segmented  neutroph  5 
percent,  eosinophils  five. .percent,  lymphocytes  l^percent, 

monocytes  eight  percent;  se^inxentat  on  ra  e  ^  ^he  analysis 
in  an  hour .  •  •  The  Wa s sermann  te st  was ;  negative t  me  ana xy 

of  the  urine  was.  normal*  ,  ; 

•  On  neurological .examination  there  tore  no  signs  of  organic 
involvement  of  the :  Cjpntral  ^^cius -system  found,  w..  v 
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The  patient  was  tense,  melancholic,  and  had  an  expression 
of  suffering  on  her  face*  She  was  constantly  giving  atten¬ 
tion  to  herself,  and  was  completely  fixed  on  her  own  sensa-  ^ 
tions.  Every  da she  found  new  Signs  of  "a  terrible  disease  . 
She  spoke  of  "approachihgi  inevitable  death” .  During  the  war 
rounds  She  followed  her  physician,  and  she  asked  the  other 
patients  the  same  question,  namely,  whether  they  found  any 
signs  of  cancer  on  her*  She  .ate  poorly J  Her  night's  sleep 
was  fitful  and  interrupted. 

Electric  sleep,  treatment  was  begun.  During  the  procedures 
it  was  not  possible  to  produce  sleep  Inhibition.  The  feeling 
of  calming  which  was  usually  noted  by  the  patients  was  not 
found  here.  The  patient  frequently  changed  her  position,  and 
spoke  loudly,  asked  that  the  current  be  turned  off,  .because 
"the  irritation  in  her  chest  was  being  increased  .  After 
turning  off  the  current  the  patient  declared  every  time 
that  things  were  worse  for  her..  Her  feeling  of  alarm  in¬ 
creased,  as  did  also  her  feeling  of  inner  tension;  there 
was  a  " stone  lying  on  her  heart”.  The  patient  wept, 

.groaned,  fell  on  her  knees,  asked  everyone  for  help,  asked 
that  she  be  saved  from  her  approaching  death.  She  said  good¬ 
bye  to  everybody,  stating  that  "catastrophe  would  be  coming 
promptly” — she  and  those  close  to  her  would  die.  In  connec¬ 
tion  with  the  Increase  in  her  anxiety,  melancholy  and  the 
generalization  of  her  delusion  electric  sleep  treatment  was 
stopped  in  the  eighth  procedure. 

Through  the  example  of  this  patient  an  increase  in  the 
psychotic  symptoms  may  be  seen  in  direct  connection  with  the 
electric  sleep  therapy  given,  which  .made  us  refrain  from  the 
use  of  the  pulsating  current  in  the  treatment  of  pre senile 
psychoses . 

We  should  like  to  emphasize  particularly  that  our  attempts 
to  use  electric  sleep  in  the  involutional  psychoses,  for 
example,  in  involutional  depression  were  not  crowned  with 
success,  but  even,  in  a  number  of  patients,  produced  an 
exacerbation  of  the  condition.  Apparently,  in  the  presence 
of  syndromes  of  anxiety  and  fear  accompanying  the  involu¬ 
tional  processes,  the  use  of  the  pulsating  current  does  not 
contribute  to  the  development  of  protective  inhibition,  but. 
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conversely,  causes  an  exacerbation  of  the  pathological 
symptoms  connected  with  the'  emotional  disturbances.  It  is 
interesting  that  observations  made  at.. the,  institute  of ,  ' 

Th° ra p-y  at  •  •  the  - A  eademy  ••  of  Medical: : Bcdehceh: .  USSR  by  G.  V. 
Sergeyev  Bhdw  that  in-:patients 'with  hypertensive  disease  with: 
signs  of  the  menopause  in  the  form  of  hot  flushes,  lability 
in  the- emotional  sphere,  disturbances  ih  £leep  and  i  condi¬ 
tion,  of  general  restlessness  ho  good  effect  was  obtained  ; . 
through  electric  sleep  treatment--  of '  theijr either .  This'  ,  v  j:.; 
.makes-  ub  believethat  .the  ^signs  jof  .  invoiution  with.. disturb¬ 
ance  8  in  the  emotional  sphere  constitute  a  contraindicatioh 
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CHAPtER  II 


Electric  Sleep  Treatment  of  Certain  NeUropsychiat.?_tc 
- fiTsaasds'  of  cnildren  and  Adolescents. 


In  the  pediatric  department  of  the  Institute  of  Psychiatry 
of  the  Ministry  of  Health  USSR  fhead  of  the  hospital  --Ti  P* 
Simson)  electric  sleep  treatment  has  been  given  to  children 
with  neuropsychiatric  diseases  since  1950 t  The  observations 
carried  otit  by  the  senior  scientific  worker^  A#  N*  Kor— 

gariova  f 


Children  were  selected  for  electric  sleep  treatment  who 
were  in  the  stage  of  disease  in  which  the  clinical  picture 
cave  us  the  right  to  think  of  the  existence  of  elements  of 
protective  inhibition.  The  electric  routines  used  were 
distinguished  by  milder  characteristics  compared  with  those 
in  adults:  the  current  strength  did  not  exceed  eight  to  ten 
microamperes  with  an  impulse  lasting  0.3  milliseconds  and 
at  a  frequency  which  was  regulated  between  one  and  ten 
Impulses  a  second.  The  duration  of  the  procedure  was  30-40 
minutes;  the  maximum  was  an  hour.  The  procedures  were  given 
daily  in  all,  there  were  15-20  procedures  for  the  course. 
The  sensations  experienced  by  the  children  in  the  area  of 
the  eyes  —  the  site  of  application  of  the  electrodes  —  at 
the  beginning  of  the  procedure  were  evaluated  differently: 
“tickling,"  “tapping,"  "sticking,"  although  there  were  no 
complaints  of  any  unpleasant  sensations. 


Sleep  occurred  quickly,  as  early  as  five  to  ten  minutes 
after  starting  the  procedure,  continuing  even  after  the 
current  had  been  turned' off.  The  time  of  falling  asleep 
and  the  sleep  Itself  outwardly  was  entirely  similar  to 
physiologic  sleep.’  The  duration  of  the  sleep  was,  on  the 
average,  from  two  to  three  hours.  Treatment  was  given  to  90 
children  from  7  to  16  years  of  age.  There  were  81  girls  and 
9  boys.  According  to  age,  the’children  were  distributed  in 
the  following  ways  there  were  two  patients  from  seven  to 
eight  years  of  age;  33,  from  10  to  12;  55  patients  from  13 
to  16.  There  were  62  with  a  diagnosis  of  rheumatic  encephal¬ 
itis*  six  with  a  diagnosis  of  rheumatic  psychosis  in  the 
acute  state;  six  with  influenzal  encephalitis;  five  with 
encephalitis  with  a  syndrome  of  sensory  disturbances;  five 
with  symptomatic  psychosis  (subacute  stage);  and  six  children 
with  a  reactive  state.  Therefore,  the  majority  were  children 
suffering  from  the  cerebral  type  of  rheumatic  fever. 
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Along  with  the  clinical  observation  an  examination  of_the 
dynamics,  of  .higher  nerVous  activity,  was  carried  out  ;in  38  p- 
chi  ldren  according ' to  the  motor*,  method  with  speech  relnfgrce- 
meit  SevUed?by  Ivanov-Smoiens^i-  In  40  . cases, the. ; 

metabolism'  was  also  ,  investigated  (biochemical  laboratory^ 
senior  scientific  worker  E.  Ya>  Skuih«)  r  ^Thereby  a  s.tudy  ... 
was  made  both,  of  the  individual  ingredlents^of.  the  b loo 
the  total  pro  tel  h,  the  a  1  burning  globulin:-  ratio,';  the  amino.. :  ^ 

acid  nitrogen  and  ammonia,  cholesterol,  and:  the  detoxifying, 
function,  of  the.,. liver,  (sodium  benzoate  test)* 

-  ,  of  the-  £8  children  'suf.feringhfrom  the  cerebral  type  of. ; 
rheumatic  .fever,'  only,  seven  had  beeri  admitted  With. -the  ini-, 
tial  manif estat i.ons  "Q'f.  the  rheumatic  disease  (choreic,  type... 
•of  encephai lit i s' V;  51.  children  Md  suffered  from  various 
types  .'of  rheumati  c  if  ever  (card  lac-art  icular,  ar  t  i  cular  arid 
chronic )  for  one- t.wo-.t lire e  years,  and,  f inally,  in  10  there 
had  -been" no  ..acute 'attacks'  'of  rheumat  ic  fever  prior  to  admis¬ 
sion  to  the  ihospital,  and  only  frequent  sore  throats,  pains 
.and'  swelling  in  the  joints  had  been  noted;  * V'.  :  .  ;  •.  •• 

Electric  sleep  treatment  proved  to  be  most  effective.- in 
children  suffering  from  rheumatic  encephalitis,  particularly 
its -choreic  form.  ,Of:36  children  who  had  chorea,  practical 
recovery  was  observed  in "21,  and;  13  hOd  improvement  .-Elec- 
trie  sleep 'treatment’  was  unsuccessful-  1  ft  only  two  chi  ldren  , 
sufferinc  from  the  severe  relapsing  form  of  chorea.  Very 
quickly  '  even  beginning,  v.ith'the  sixth  to  seventh  procedures, 
a  considerable;  reduction  of  the  hyperkinesias  was  observed, 
which  was:  mani.fe'st'ed;;'iiv'  part Ipufarly'  striking:  fashion  in  .; .. 

-  children  wi  th.  severe;  hyperkinfes  tesr-o?'  the.  muscles  of  the  f 
face, -,  trunk  and’  extremities  wit-h-'  a  marked  disturbance  in 

•  aait  and^armb-St  complete' 'inability' to  move  about  and  take 
cave  of.'  themselves.;  ;By  the  eighth-  tb  ninth’  procedure ^the 
children -were  already,  attempting  to  take-  food  independently 

.  and-  to  walk,  arid'  'at. '.the  end  'of' treatment-  their;  disturbed  ..  : 
functions,  had  been  ..completely  recovered.  Irritability,^ 

.  tearfulne.srs  and  jthe'^e^r.ess«d  -imbUd- -al so  'disappeared,  the  . 
night's  sleep-  and  daytime  haps  became' deep  and  calm. ..  ^Fatig¬ 
ability  decreased,  A  considerable  reduction  in  hypotonia 

•  could  be  noted,  .arid  Gordon* s  sign  and  the  inequality  of  the 

reflexes -disappeared.  1  ,  :  '"/r; /;;; T -??  ' 

•>  •  T.he  - chi  IdrPri  tripm.§ elves' .rioted  an  improvement  in.  their.-..-, 
conditions  -after .siritto  seven  procedures,- "and  -  therefore 
.-  accepted-',  them  wit riVgt eat.., pnthusiaSiiit  -After  treatment  ■.'the 
chi  Idperi  made  a  good  Iphysipril'irecovery,  -  and;  gained  vupu  to 
two,  or -three  ki'ipgri&ms  in  weight ‘-a  number;  of  vegetative  - 
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disturbances  disappeared1 (unpleasant  sensations  over  the 
heart  —  palpitation*  cutting. in. the  cardiac  area,  pronounced 
tendency  toward  pebspiMtion] .  The  l  iver  changes  observed 
in  a  number  of  chi ldben  (enlargement  and  tenderness)  disap-^ 
reared.  Where  thebfe  Webe'metaboi ic  disturbances,  most  often 
5  fiS  «bSlMt.Jol  conception.  In  the  blood  (»  to  *00.240 
milligrams  percent) .and  a  change  in  the  albumin-globulin 
ratio,  a  normalisation  of  metabolism  could  be  noted* 

The" experimental  Invest i gat ions 'of  the  neurodynamics 
indicated*^ disturbance  in  the  cortical  processes:  Weakness 
of  the- stimulatory  process  (intersignal  reactions  an 
grips),  and  in  Individual  children  an  Inadequacy  of  concen¬ 
tration  of  active  inhibition  successive  inhibition,  diffi¬ 
culty  in  forming  differentiations,  disinhibition  °f 
entiations).  During  the  course  of  ^ 

the  strenath  of  the  grip  increased,  the  latent  period  , 

decreased^ ' and  intersignal  reactions  and  stepwise  co?d*tioned 
motor  reactions  disappeared,  which  may  constitute  evidence  of 
an  increase  in  the  concentration  of  the  stimulatory  process. 

As  an  illustration  we  are  presenting  an  excerpt  from  a  case 
history. 

Patient  Ts..  age  15,  was  admitted  30  November  1952  with 
complaints  of  twitchings  of  the  hands  and  feet  and  a  change 
in  speech .  . 

Her  period  of  gestation  and  birth  had  been  without  path¬ 
ology.  At  the. age  of  one  year "the  girl  had  a  mild  case  of 
measles  and  whooping  cough.  At  the  age  of  four  sh® 
pneumonia;  at  the  age  of  five  she  had  dysentery.  She  became 
sick  with  the  Choreic  type  of  rheumatic  encephalitis  in  1950 
?£?  the  fl)st  time.  l/jamiary  1952  her  tonsils  were  removed; 
In  July  1952.  she  had  her  second  attack  of  severe  chorea.  Over 
the  course  of  a  month  she  was  in  the  hospital,  and  was.  dxs- 
charqed  before  she  was  completely  healthy;  the  hyperkinesias 
remained .  In  October.  1952  she  had  a  sore  throat,  a^e£t^Jch 
she  again  had  hyperkinesias  of  the  extremities,  Irritability 

and  tearfulness. 

A'pallor  of  the  skin  was  noted  and  there  was  considerable 
moisture  of  the  palms  end  hypotonia  of  the  muscles  of  the 
extremities.  Her  Hungs  were  normal.  The  heart 
not  enlarged;  there  was  a  systolic  murmur  at  the  apex  of  the 
heart  "and  the  second  sound.  was  accentuated  over  the  pulmon¬ 
ary  artery.  The  blood  pressure  was  112/62  millimeters;  the 
pulse  was  62  beats  a  minute,  rhythmical,  and  of  satisfactory 
quality.  The  liver  was  palpated  at  the  costal  margin  and 
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7  i  o  h fond  count'  iTi  the  'blood  :wa.s*-some- 

was  painless.  ThVcc,o  The  blood  oLleslerol  was  136  : 

what  .increased  *  .^GOO.  .  , ohulin' ;ratio  was  decreased 

milligrams  percent;  .^bJ  “as  nopal  -4' 

fh;tioSlS%S::ra?e1Cte';rCtne°M^uSC  acid  .Kcretlon  was  ,3 

percent  of  normal#  .  :y?  *  7  %  *  ,  ,  7  /, 

,Tn  neuropsychi atrf  c  condition  exhaustibi lity,  lability 

fha  axtreiltlas  anf  tha  hyparkl.aesias  of  tl»  »uscles  o|  Wa 

a^*S«p 

anu.  o  ■  .  f»£>ir!^fnn  of  the  stereotype  proceeded  without 

SimcTmes b^  tia  transfer of  the  dlfec?  stimulus  toVth. 

second;,  si snal  systems  •  ^  ....... 

'  After.  *  the  '.'electric  s.leep  treatment  (20  procedures  Lthe 
airl  felt-  good;  she  became  lively,  '  act fve,  --gained  .  t  e  .  •  , 
gnograms  fn  weight.  The  dolor, ^ar^sklo  was^no rmal 

a  slight -systolic  murmur- was  heard  at- the  apex  ,  *  • 

the  liver  decreased . in; site,  her  speech  became  possl Jle^. 

■  without:-  difficulty,:  the  hyperkinesias  disappeared,  and.  a 
slight  muscular  hypotonia  ^remained .  -  .  . 

!RSnt  period -to  0.&.3  second,  which  attests  to  -an  Increase 
in  the  concentration  of  the  stimulatory  process. 

‘  This  obs ^rva’tiori  'ind icates;the  great  effect  iveness  of 
electric  sleepy which  evidently  Is  associated  not  only  with 
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a  decrease  and  a  deepening  of  the  protective  inhibition 
already  existing  in  the  patient  but  also  with  the  effect  of 
the  current  directly  on  the.  brain,  primarily,  possibly,  on 
the  hypothalamic  area*  Bpc'aUSe  of  thid,  a  recovery  of  the 
regulation  of  the  Corticdi-sUbcortic^l  interrelationships 
occurs'quickly  (rapid  disappearance  of  hyperkinesias,  nor¬ 
malization  of  the  neurodynamtes). 


in  the  hext  grou£  of  26  children,  who.  had  rheumatic  en* 
cephalitis  without  the  choreic  syndrome,  practical  recovery 
was  observed  In* 12  and  Improvement  in  13  children  after  . 
electric  sleep  treatment.  The  following  was  observed  in  the 
clinical  picture  of  the  disease:  headache,  dls-ainess.  sensory 
disturbances,  diplopia,  sluggishness,  depression,  exhaustibil- 
Itv  s  1  e  ep  *  d  i s turbanc e  in  the  form  of  sleepiness  or  insomnia 
(in  the  latter  case  the  play  of  feelings,  anxiety,  and  fears 
were  more  pronounced).  There  werenystagmoid  twitches  on 
extreme  abduction1 of  the  eyes,  hyperactive  tendon  reflexes, 
and  persistent  red  dermographia  in  the  neurological  condition. 


At  the  end  of  the  treatment  almost  the  entire  psychopatho- 
logical  picture  disappeared  in  the  children,  who  were  treated 
with  good  result.  They  became  active,  lively,  participated 
in  classroom  sessions,  recovered  well  physically,  gained,  in 
weiqht  (up  to  three  to  four  kilograms),  and  certain  vegeta- 
tive  disorders  disappeared  (palpitation,  cutting  in  the  card¬ 
iac  area,  and  a  tendency  toward  perspiration).  The  meta¬ 
bolic  disturbances  (high  cholesterol  concentration  in  the^ 
blood,  change  in  the  albumin-globulin  ratio,  disturbance  in 
the  antitoxic  function  of  the  liver)  which  had  been  observed 
in  a  number  of  children  became  normal. 


The  experimental  investigations  of  the  neurodynamics 
before  treatment  showed  a  weakness  of  the  associative  func¬ 
tion  (difficulty  in  formation  of  the  conditioned  motor  reac¬ 
tion)  "and  in  Individual  children  there  was  an  inadequate 
mobility  of  the  nerve  processes  (difficulty  in  revision  of 
the*  stereotype ) «.  Finally,  In  a  number  of  patients  there  _ 
were" disturbances  of  the  interrelationships  Between  the 
first'and  second  signal '  systems  .  After  electric,  sleep  treat¬ 
ment,  these  disturbances  also  became  normal. 

In  those  children  in  whom  an* improvement  was  observed  as 
a  result  of  electric  sleep  treatment  only  very  slight  head¬ 
ache  and  slight  exhaust!  bit  ££ty-and  sluggishness  remained. 


Only  in  one  child  was  there  no  therapeutic  effect  noted. 
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■'  As  an*  iliustratton" we’ are;-pres!entingi  an' excerpt"  from  a 
case  h“sory..-  patient  ^;<agea-3  years,  and  ei  ghts  months,  _ 

was  .  admitted  -  to  the  hospital  ;£3rtfay  =1952-  with  complaints  o 
a  .poor  .  appetite,  irritability  and  ..tearfulness  .-j.^  .;.**,*• 

!  ■'  ’pregnancy  of  the  mother,  and  delivery. of  the^chi'id^Kad  .;- 
■been  without  .pathology.:  ^-;.the-  afl.e'.-ofi'Jhree  t^girl  h  d  ; 
had  '  a, severe  case  of  ..meas lea  comp 1 icated  by  pneumonia  (she 
was  -.unconscious  )  as  veil  -. as  dysentery;  at-  the  age  of  ll  stie 
■SShg  coigh.  After  the  first  rheumatic  attack -she 
■was  but  into  the  rayon  hospital  at  the  beginning  of  195^ i 
After  her,. discharge:  -.from’  the  hospita'l:  the  girl  dew®^°S|d:  ■  + 

'  oViiaa  i  shnesSY  -.t  earful  nessY-  and.:  became,  retarded .  She  d  id  not 
gito  school.  At.  the  'end'  of,  March  her'  .condition  became  worse 
in  connection  -with:  a.^ore  throat  phe  had  suffered.  ■  . 

' ;  In:  .the  ;^t^nt  ^si  -phasic  al'hondi^ipri  ye 1  ?hJ.- 
‘  of  the... skin,  and-  mo  i^fcure-of ,  the,'  palms  attracted  attention.^ 
-The:  lungs,  were "horma-l:*, :.^he  hear^  borders^ ere  within^nomal 
limits'.  At  the  apex  of  the ‘heart  there  was  a- si ight  systol ic 
murmur!-  On  fluoroscopy  ofthe  chest  cage  the  fol lowing,  were 
found »  the  heart- was  of  -mi t.ral*.  type';  the  pulmonary  conus,  was 
"si  1  ghtly  prominent,  •;  and  -the '.apex'  Of  *  the;  heart  ^s  rounded. 

As  far .'.  as'  thei  blood  was ‘concerned,  there-  wasv  a  ■  slowing  of  ^ 
W s edi mentation- rate.- to  .three  mil  1  imeters  In  an  hour  and 
"eoslnophiila- (13  percent),.  The:  Cholesterof  ih^the  blood  was 
increased, to  165  .milligrams  percent?  r the  albumin-globulin 
ratio 'was:  pormai  (2,08.);.:  .  The  antitoxic  .function  of  the  liver 

was  reduced •  '• ’  i 

%  .  ,  "  ..  +'  ;*  '  .  *  •  ***  *  ’**  * 

:  dn’ Her  heuropsychiatric  ;Co,ndit  ion  the  patient  had.  a  ■ 

headache,  'mo&t  often  in  the  morning,  which  was  accompanied 
by  a  feeling  of  nausea,  -dl.z.zinoss,'  and, -  from  time  to  time, _ 
aYchange  iruihe  ..color  of  :,the,. surroundings.  'At  times  she... 
had  dfpiopia,: ,,a.nd  .sometimes  ::.l ight .;  ert  dark  lines^flit ted  . 
before  her  eves'.  Her  sleep. Was 'disturbed*  In  the  evening 
she  did  not  fall  asleep  for  a  long  time,  and  in  the  morning 
she  woke  up  wi  th,  df.ff  icu.lty  ;.  ..  .  .........  ,=.; 

;'bn  -neuro io ai cal  •’examination  nystagmoid1:: ^.movements.  Were  . 
noted  W  extreme  abductiow  of  .'the  ‘eyes j  the  tendon  ref  lexes; 
were  lively  and-- obtainable  from  an  expanded  area,  the  ■  . 

Achi lies:  tendon  reflexes  were  unequal  .  , Invest  igations,  pi  •  ■ 

-t<as'teH  i  £>h  +  h r.  f ol loWinci i  the  conditioned 


the  iith  combination  with  passive^ grippi ng,_r and!  *&&&•£ 
stable  afterwards,  being  imperfect  in  the  56th,  64th,  81st 


and  62nd  combinations ;  the  strength  of -the  grip  was  weak. 

These  data  indicate  a  weakness  of  the.  stimulatory  process 
In d  an  inJdlquacy  of  the  associative  function,  ^ff erenjia- 
tion  was  established  beginning  kith^ihe  second 
and  was  immediately  consolidated.  Tne  positive  condition 
motor  reaction  to  the  new  stimulus  /Was  formed  beginning .with 
the  fourth  combination;  ahd  differentiation  was  formed  during 
the  course  of  the  procedure,.  Therefore,  on  the  basis  of 
data  presented  above  we  may  speak  of  a  weakness  of  the  sti- 
^ulato^y  P^cess  and >:  inadequacy  of  the  associative  func¬ 
tion.  ■  - 1'. 

Electric  sleep  treatment  was  given  (20  procedures).  The 
girl  slept  for  two  and  one-half  to  three  hours.  After_  _ 
treatment  her  general  feeling  of  well  being was  ;  ccmpletely 
satisfactory:  her  disposition  was  even,  her  sleep  was 
restored  to  normal,  and  her  headache  and  dizziness  stopped* 
diplopia  and  the  perception  of  color  changes  in 
inqs  disappeared;  the  knee  reflexes  werfe  equal  on  both  sides. 
A  normalization  of  the  cortical  processes  was  noted  m  the 
neurodynamics# 

Tn  the  qroup  of  children  sick  with  other  forms  of  enceplv 
alitis  (influenzal  type  with  syndrome  of  sensory  disturbances ) 
pnrouradina  results  were  also  obtained.  Under  the  influence 
of  electric. sleep  treatment  the  headache  gradually  decreased 
and  Jhen  completely  stopped;  the  night  fears  ^appeared, 

•  and  her  disturbed  night‘s  sleep  was  restored  to  normal 
fatigability  was  decreased;  considerably .  Sensory  disturb 

ances  (disturbances  in  spatial  relationships,  etc.)  an 
dipl.opi a  disappeared. • The'children  were  discharged  feeling 
good  and  had  gained- up  to  two  kilograms  in  weight# 

■  In  the  case  of  residual  signs  after  encephalitis  or  in 
thecase  of  chronic  slowly  progressive  forms  the therapeutic 
effect  was“much“ less,  although  there  was  no  doubt  of  the 
improvement  in  the  patients*  condition# 

After  electric  sleep  treatment  an  improvement  could  ais0 
be  noted  in  the  psychopathological  picture,  of  the  disease 
in  11  children  with  acute  psychotic  episodes  (rheumatic  and 
symptomatic  “psychoses  )  ,  ’  Usually,  treatment  was  begun  after 
ttaPellmlnation  of  the  toxicosis  and  the  state  of  severe 
excitation.  Under,  the  influence  of  electric  sleepy treatment 
the  felrs  were  gradually  eliminated,,  particularly  the  fear 

o?  death*  restlessness/anxiety, .hallucinations;  and. severe 
depressive  states.,  <  i"?-  y*.  • 
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Experimental  investigations -of • the- neurodynamics  indicated 
a  considerable  disturbance  in,  the,  cortical,  processes ...  Weak¬ 
ness  of'  the  associatiy.e- function  was.;, expressed  .not.,  only  '*n„ 

difficulties- but  .often:  even; :in  ,the;  impossibility  of  forming 
a,‘  conditioned  motor  reaction^-;  and-  a;: frequent.,  general:  inhibi¬ 
tion  of  it  was  observed,.  The  inadequacy. of concentration^ 
of :  active  inhibition  was  manifested  both  in  the_  considerable 
difficulty'  in.  forming- differentiations  and  in^the  frequent 
disinhibitlon-of  them.-;  [Loss  of  inhibition  of  them; ^ hence, 
elimination:  of  .the  differentiation.] ...  The-  interrelationship 
of  . the  first  and  second; signal.' systems  was;  disturbed  .ana; 
finally,  phasic  states,  were  noted  —  paradoxical  and..  Ultra- . 

paradoxical  phases:,-'..  The -existence* of  them,  speaks  for  the r; 
deep-seated  qual  itative/change-4  in  the  -work  of  .the  .  cerebral : 
hemispheres,  whereby' the  cortical  cells,  according  to  N.^I. 
Krasnogorskiy,  cannot  tolerate -severe  stimulation  and  react 
to  the  :str6ng  stimuli;.either- weakly  or  PPt.--.at :.- all |  develop- 
ing  protective  inhibition*.  •  ..  .  j  ,  r  «; *” 

After  electric  sleep 'treatment  weakness  of  the  associative 
function  and  phasic  states  were  eliminated;  the^concentrat ion 
of  active  inhibition  was  increased.  However,  final  elimina¬ 
tion  of  the  psychotic  state  in  the  .children  was  achieved 
through  the  simultaneous  use  of  antibiotics.* 

We  are  presenting  ah  excerpt  from  a  case  history  as  an 
example . 

'Patient  Shch.,  ..age  15,;  was  radmitted'.to  the  hospital.. 15 
October  1952  in  .an 'acute,  psychotic  states.  ..  .  -  ;  : ; 

s  Acc o r.df i n g  to  her  mother,;  the  gi-r.l  had;  complained  of  t 

headache  and  cjonfusion.. for  two  .weeks:.  Beginning  wi  tn  ol 

October  her. , condi ti^on  -changed  'markedly,  and  her  sleep  •  was 
disturbed^  She  refused  to-  eat,  began  to  talk  to  herself-,- 
would  not  allow  herself  to  be  dressed  or  undressed. 

,  Psychopathoio gical  predisposition  was  denied.  .  .  .  ■■■■■ 

Delivery  of  the  'child'  had  been,  pathological  (transverse 
...posi  tion:  of  the  .f.Otus )  ,r;  The  chi  Id  was:  delivered  at  -term,- 
and  cried  immed-iately  Her  early  development  <5ras.-norm.alv-.. 

She.  grew  up  quiet:  and  affectionate, Sha  went  to  schpol  lor 

seven,  years  and  '  completed  seven;  grades;1*-.-  . She  al  ways,  occupi  ed 
herself  ■  dii  igently  and  conscient  iously;  read_a  -great  .  deal 
and  di  d  ftork  for  the  community.  $hp  had.:  the ,  following  a  is- 
eases':'  at  "the  age  of  10  months  she  had,  soarlat  fever-in  a  -  . 
mild  form;  at  the  age  of  three  years  she  had  measles,  and 


at  the  age  of  11  she  had  whooping  dough "of  moderate  severity. 
She  frequently  suffered  from  sore  throats;  recently*  -3he  had 
had  complaints  of  pains  in  the  joints..  The  present  illness 
began  in  the  summer  of  1952,  She'  developed  a  SorS  throat/ 
after  which  she  had  swelling  and  pain  in  the  joints  of  the 
extremities.  After  a  certain  time  she  developed  headadhOs 
and  dizziness,  and  when  she  was  in  the  horizontal  position 
she  had  a  sensation  of 'pulsation  throughout  hpr  body  i  Hoiises 
appeared  small/  the'pati.ent  heard  voices;  Her  condition 
gradually  deteriorated,  and  in'August  the  girl  tooR  an  exami¬ 
nation  for  technical  school 'but  could  not  survive  the  compe¬ 
tition,  She'was  very  much  traumatized  by  this  situation, 
cried 'a  great'  deal,  and  had  ideas  of  committing  suicide,' 

In  October  she  was  admitted  to  trade  school,  where  she  stayed 
only  several  days,  because  she  again  developed  intense  head¬ 
aches  and'dizziness;  and  in  the 'horizontal  position  black  and 
white  spots  appeared  before  her'eyes  and  among  them  there 
were  red  streaks  which  took  on  the  outlines  of  people  — 
distorted  faces,  hands  and  noses.  The  patient,  became  sus¬ 
picious;  it  seemed  to  her  that  everyone  around  disliked  her, 
and  she  noted  sleepiness. 

Physical  condition-;  respiratory  organs  were  normal;  the 
heart  borders  were  normal  and  there  was  a  slight  muffling 
of  the  heart  sounds;  the  pulse  was  rhythmical,  of  satisfac¬ 
tory  quality,  Q2  beats  a  minute. 

Blood  pressure  was  110/55  mi 11 imeters ,  At  times,  she 
complained  of  a  feeling  of  sticking  in  her  cardiac  region. 

Her  joints  were  normal,  but -there  was  a  considerable 'crunch- 
ing'in  her  knee  joints.  With  respect'to  the  blood,  the  sedi¬ 
mentation  rate  was  slow  (four  millimeters  in  an  hour).  The 
cholesterol  level  was  decreased  (to  96  milligrams  percent) 
and  the  albumin-globulin  ratio  was  also  decreased.  The 
antitoxic  function  of  the  liver  was  normal. 

In  her  neuropsychiatric  condition  the  following  were  found: 
insufficiency  of  convergence,  positive  Romberg  sign,  pronounced 
vegetative  disturbances  (salivation,  increased  tendency  toward 
perspiration,  cyanotic  color  of  the  face  and  extremities);  the 
girl  was  depressed, 'tearful  and  disinhibited .  She  told  about 
herself' eagerly,  but  confused  dates 'and  events.  She  was 
anxious,  slept  poorly, -and  had  auditory  hallucinations;  she 
had  pulsations  throughout  her  body  and  expressed  delusions 
of  reference;  she  refused  to  eat'and  noted  sensory  disturb¬ 
ances.  She  '■■'Whs,  emotional,  sought  the  aid  of  the  physician, 
and  wanted  to  be  cured. 


The  following  was  found  through  examination  of  the  neuro- 
dynamics  during  the  period  of  her  psychotic  state;, .the 
strength  of  the  stimulatory  process  was  weak;  constant  dis¬ 
turbances*  occurred  in  the  positive  conditioned  motor  read- 

. lions  and  in  the  differentiations  elaborated,  which  was:  • 
evidence'  of  cortical  inhibition  (equalizing,  paradoxical 
and-  ul tr aparadoxical  phases  )V;/ iftrine*  case  of  light  .stimullr* 
the'sel ecti've  transfer  to  the  second  signal  system  was  com- 
plete;  for  sound  stimuli,  it' was  inadequate,  which,  may  be  w 
explained  by  the  pathological  condition  of  the  auditory 
analyzer—*  ”1  hear'  horns  in  my.  head  all  the  time."' 

After treatment'' With'  antibiotics  and  drug-induced-  sleep 
With  V  transition  tb  a.  condi  tinned  reflex  state  [of  sleep] 
the "patient  remained  practical ly  tte same.  She  continued  to 
be  tearful,  melancholic  and  said  that  people ‘ di-da'* t  like  her, 
that  they  didn’t  want  to  treat  her  thinking  that  she  was  bad. 
She  coihplained  of  a  headache  and  pul  sat  ionsJ  throughout  her 
body.  . 

Beginning- with  10  November" electric  sleep  treatment  was 
begun,  during'  the  procedure  the  girl  "fell '  asleep  rapidly.' 
and  slept  up  to  two  hours.  By  the  10th  procedure  a  consid- 
enable ^ improvement  cou 19  be  observed:  the  headaches  decreased, 
the  patient  became  qui e'ter,  her  night  *  s  sleep  became  normal, 
her  appetite ‘was  regained,  and"  the:  idea's  of  reference  ^dis¬ 
appeared.  At  the  'end  -of  t he  treatment  •( 20  procedures/  the 
psychotic' signs,  hba'daches,  dizziness,  sticking  in  the 
cardiac  region  disappeared;  the  girl  became  more  alert;:  her 
neurological"  signs  disappeard  also.  The'  cortical  processes' 
became  normal, '  but  weakness  of  ■  the;  stimulatory -process 
remai-hed'i'  ‘  ’’  •'*  •  •• 

• '  Taking"  into  cbnsi  deration  the  fact  that  ideas  of  refer-:  • 
ence  existed  in' the  patient1  and  that  she  heard  voices  (spme- 
times  assuming  an  imperative,  nature)',  that  a  refusal  to  eat 
was  observed'  and  that  there  was  a  pronounced  state,  of 
general  Inhibition  it  was  possible  to  consider  the  occurrence 
of  *  an  acute  schizophrenic  outbreak  here  with  elements  of  a 
catatonic  state’.  However,  her  accessibil  ity,'  the  lively 
emotional  state  of ‘the  girl,'  the  presence  of  neurological 
signs,  ‘and  'the  'disturbance  of  the  sensory  synthesis  spoke 
against 'this  supposition^  The  presence  of  sore  throats  in 
the-  history  and  Indications  of  swelling  and  pain  in  the 

Joint  si  as'  well'  as  muffling  o!f  the*  cardiac  ‘sounds- 'and-  pains 
in’  the-  cardiac-area,'  crunching-  in ‘the’  Joints,  disturbances  . 
of  the  cholesterol  and  protein  met'abO  1  Ism  made  it  'possible  : 
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to  establish  the  existence  of  a  rheumatic  disease  of  the 
central  nervous  system  (rheumatic  encephalitis;* 

The  favorable  effect  of  electric  aieep  in  removing  all 


treatment  and  treatment  with  drug* induced  sleep  which  were 
used  before  the  electric  sleep  gave  practically  no  results. 

Finally,  in  the  last,  very  smaii  group  of  children  (six) 
with  reactive  states,  electric  sleep  treatment  was  also  suc¬ 
cessful:  headaches,  sluggishness,  disturbances  in  mood, 
depression,  fears  disappeared;  the  night's  sleep  was  regained; 
the  children  became  Lively  and  active  and  participated  in 
class  sessions. 

We  attempted  to  use  electric  sleep  therapy  in  children 
suffering  from  traumatic  involvement  of  the  central  nervous 
system;  however,  they  promptly  refused  it,  b^ause  they 
complained  of  "an  Increase  in  the  headache,  did  not  fall 
aUleep,  went  to  the  treatment  procedure  reluctantly. 

As  we  have  already  mentioned  above,  the  greatest  percent¬ 
age  of  children  and  adolescents  treated  with  electric  sleep 
suffered  from  the  cerebral  form  of  rheumatic  fever  (70  per¬ 
cent).  This  is  partly  explained  by  the  fact  that  the 
favorable  therapeutic  result  obtained  at  the  very  beginning 
of  the  use  of  electric  sleep  in  tfte:  choreic  form  of  rheuma¬ 
tic  encephalitis,  attracted  our  attention,  and,  for  that 
reason,  the  number -of  admissions ‘of  patients  with  the  cere¬ 
bral  form  of  rheumatic  fever  to 'the  hospital  increased. 

We  were  not  wrong  in  our  assumptions  and  obtained  a  benel I- 
cial  therapeutic  effect  in  almost  95  percent  of  the  patients. 
A  favorable  effect  of  the  pulsating  current  was  also  observed 
in  still  other  diseases.  Below,  we  are  presenting  a  summar¬ 
ized  Table  from  which  it  Is  seen  that  a  beneficial  therapeu¬ 
tic  effect  was  noted  in  96. percent  of  the  patients. 

On  the  basis  of  what  has  been  presented  we  came  to  the 
conclusion  that  electric  sleep  treatment  of  children  and 
adolescents  with  certain  neuropsychiatbi-c  diseases  is  very 
effective.  The  effect  of  the  pulsating  current  is  expressed 
not  only  in  an  increase  and  deepening  of  the  protective  In¬ 
hibition  but  also  in  a  direct  influence  of  it  on  the  brain, 
as'a  result  of  which  the  regulation  of  cortical-subcortical 
interconnections  is  very  rapidly  restored  to  normal. 


Effectiveness  of  Electric  Sleep  Treatment  of. Children 
— 5 — "  '  *■  •  '•  -Number  of  patients 


Diagnosis ■ 


Rheumatic  encephalitis 
(choreic  form) 
Rheumatic  encephalitis 
;  (residual,  forms) 
Rheumatic  psychosis 
Vi rus  and,  influenzal  ^ 
enc  ephal it  is  ,  ’ 
Symptomat id  psychosis' 
Reactive  stat.e 

Total 


Total 


Prac-  * 

Consid- 

No 

tioai 

erabl e 

ef¬ 

reco¬ 

Improve¬ 

fect 

very 

ment 

21 

13 

2 

Vlors- 

ening 


.  '  90.  . 


’  i  ...  ■  ' 

Our  observations,  constitute  clinical  proof  of  this:  rapid 
disappearance  of  hyperkinesias*  disappearance  of.  expression, 
recovery  from  a  disturbance  not: only  in  the  daytime  but  also 
in  the  night’s  sleep,  although  the  electric  sleep  procedures 
were  carried  out  only  in  the  daytime. 

In  patient  Sh.' with  rheumatic  psychosis  we  observed  a 
disappearance  of  the  psychopat  ho 1 o  g i ca 1  picture  only  after 
the  use  of  electric^ sleep;  nevertheless,  neither  penicillin 
therapy  nor  pharmacologic  sleep /with  a  transition  to  condi¬ 
tioned  reflex  sleep,  produced  any  effect. 

Finally,  in  the  case  of  brain  trauma  not  only  was  there 
no  effect  obtained  but  there  vas  even  an  aggravation  noted 
from  the  electric  sleep:  the  headaches  increased,  the^feeling 
of  well  being  worsened,,  and  the  children  refused  the  treat¬ 
ment,  Transfer  of  this  group  of  ‘  children  to  pharmacologic 
sleep  treatment  and .then  to  conditioned  Reflex  sleep  gave  a 
good  result  .  ,  . .  .  ....  ....  r)  . 


» :  .*  «;  •  * 

■■  : '  v.V» 

t .  i  -y  ;•  ►,  • 
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CHAPTER  111 

The  Application  of  Electric  Sleep  to  the  Clinic  of  Internal 
/Th»  Treatment  of  PhUentswiTh  Hypertensive  Disease) 


(The  Treatment  of  Phtients  with  Hypertensive  ' 

-Th^  -favorable  results  obtained  sin  the  treatment  of  pptienU 
In  certain  diseases  of  the  internal  organs*  .  . 

-  Theoretical 'considerations  made  us  look  f *nto 
fhe  matter  ofthose  diseases  in  the  genesis  of  which  dis¬ 
turbances  in  the  cortico-visceral  relationships 
significant  part,  and  specifically,  hypertensive  disease. 

ehi^/oll^fwMa^y^f^eaUh^sro^^h^t^tSenrrf 

sue®  the  feellngScf  well  being  in  the  patients  improves 
headache  disappears,  sleep  is  regained,  and  the  obj  ^ 
indice.-'  are  in  agreement  with  this  —  the  biooa  pre^m 

dropped  0  - 

iSn^?n;p5of«roJnoghe 

0ndLthSSrdon8“5rv:  A  'oleieva'-thfresvits 
of  *  whlc^wer  e  brief  ly°pr  es  ent  ed  in  a  review  of  the  literature. 

The?apy“fnthe1^ad!my  of ‘MeJua^Sclences^SSM director  - 

s  8 1  enc  es  3USSR  )V  has®  been  car  by  ing**  out  %^ec  t  r?c '  si  eep^  treat- 
ment  on  patients  with  hypertensive  dis®a®?5^h  a  comPrehen- 
sive  clinical-physiological  examination  of  them._ 

The  results  of  these  observations  constitute  the  contents 
of  the  present  chapter. 

According ‘ to  current  concepts,  hypertensive  disease  a 
neurosis  of  the  higher  ssnfcfg*  nervous  systm  centers  u  - 
lying  which'there  are  disturbances  in  the  in»®  ppsultof 
of  the  excitatory  and  inhibitory  processes,  as  the  result  of 
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which  foci  *ofr  static  eke itati on  arise!  in  the- cerebral  cortex. 
As-  a  result  o f  this,  various:  •yegetative-humoral  disturbances 
develop,  particularly  'aft  Increase  iri. blood  ‘pressure...  Arterio¬ 
sclerotic  •  -damage  to‘ various'  organs  and!  systems  :is  superimposed 
oft  the’  complex  of  its  heu'ro genic  symptoms  .  only  in.  the  late 
Stages  of  hypertensive  disease  .  ,  •  ■  .* 

-  ‘  .  ■.**.*  '  '  *’  *  •  ■; 

These  concepts "  of  the  •  pathogeftes  is'  and  clinic  of  hyper¬ 
tensive 'disease  underlie  its  pathogenic  therapy,  in  connec¬ 
tion  with  which  therapeut ic-prophylactic; measures  are  • 
directed  at  the  recovery  .of  the  disturbed  course  of  the  - 
principal  nerve  processes .  ;  , 

-  li  P;  Pavlov’s  tremendous  service  was  his  indication  of 
the  favorable  effect  qf  protective  inhibition  as  a.  physio¬ 
logical-  'measure  ;of  protection  .for’ 'preventing  .the  death  of 
the  nerve  cell,  -with  which  it  is  threatened  ia  various 
pathological  condition's  V'  NatM^ally,  the  conclusion  was  ■ 
drawn  as  to  the  necess ity  Of.  increasing  the  phenomena  of 
protective  inhibition  where  they  are  inadequate,  during  the 
course  of  various  diseases.  •  -  •  -  •  .  ' 

Clinical  practice  has  completely,  confirmed  the  propriety 
of  this  principle  which;  has  been  advanced  by  physiologists . 

At'  the'  Institute"  of  Therapy  of  .'.the  Academy  .of  Medical'  \ 
Sciences  USSR  and  under  the  direction  of  Corresponding 
Member  of  the  Academy  of  Medical  Sciences  USSR  N.'I.  Sper¬ 
anskiy  treatment  was  given. to  patients  with  hypertensive 
disease  using; pharmacologic  sleep  i.n  various:  forms  . 

•'  '  ■■**’’*  *  M  1  f.  *.  T  '  -  ■:  ■  '  '  • 

Clinical'  obser^v^tiohs  have  shbwn  that'  in  all  the  variants 
where  pharmacolqgic  sleep  has been -used  for  a  long  time  more 
or  less  pronounced  signs  of '  intp^Ication.' may  be  observed . 

What  has  been-  presented  givesra  basis  to  the  considerable  • 
interest  which  ‘is  being  directed  to  ..the  cl ectric  sleep 
problem  at  the  present  ; time.  .  :  r  ‘ 

At  the  institute  of  Therapy  of  the  Academy  of  Medical 
Sciences  USSR  electric  s.leep  }s  being  used,  in  the  treatment 
of  patients  with  hypertensive  disease  stages  .1,  II  and;  III.' 

Electric  sleep  treatment  is  begun*  after  the  patients  have 
been  in  -the*  hospital!  for  seyen  or.  ‘eight  days,  at;  which  time 
the  blood  pressure  drops  ■  to!" the  limi ts  .pbss.ibl  q,  and  the- 
pat  lent  s  become  accustomed1  to  the-  hospital.  surroundings. 
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The  observations  deal  with  143  patients  with  hyperte 
disease,  of  which  there  were  10  with  stage  IA,  28  with  stage 
IB  65  with  stage  IIA,  27  with  stage  I IB,  and  13  patients 
with  staae  IIIA«  There  were  75  men  and  68  women*  According 
^  ?heir9ages  tAe  patients  webe  distributed  in  the  following 
way  there  were  Zl  persoH$.  frofo  31  to  30  years  of  age;  28, 
froih  31  to  40  years;  59*  tbom  41  to  50;  and  29  patients  from 
51  to  60  years  of  age.  ‘in*  all,  2,389  electric  sleep  proced¬ 
ures  were  used. 

the  principal  indices  in  the  evaluation  j3f  the  effective¬ 
ness  ofPelectric  sleep  treatment  ‘Were  the  following:  decrease 
in  blood  pressure,  normalization  of  sleep^and  improvement  in 
the  general  conditioh  --  the  Recovery  of  the  ability  to  wofk. 

As  the  result  of  a  course  of  electric  sleep  treatment  (on 
the  average  from  15  to  25  two-hour  procedures)  a  decrease  in 
blood  pressure  with  a  normalization  of  sleep,  improvement  in 
the  general  feeling  of  well  being  and  a  recovery  < of  the 
ability  to  work  were  achieved  in  90  patients  (in  6  with 
stage  IB;  in  32  with'  stage  11A;  in  47  with  stage  IIB;  and 
in  5  with  stage  II1A). 

The  recovery  of  the  function  of  sleep,  decrease  in  head¬ 
ache,  and  improvement  of  the  general  condition  without  a 
decrease  in  blood  pressure  were  observed  in  32  patients  (in 
23  with  stage  IIA;  In  9  with  stage  IIB). 

Thirteen  patients  showed'  an  insignif  icant  improvement  in 
the  sense  of  deepening  of  sleep  and  an  improvement  in  their 
general  condition  with  no  decrease  In  their  blood  pressures 
(in  three  with  stage  IIA;  in  ten  with  stage  IIB). 

In  eight  cases  (two  with  stage  IA;  one  with  stage  IB;  one 
with  stage  IIA;  one  with  stage  IIB;  three  with  stage.  IIIA) 
no  improvement  occurred  from  electric  sleep  treatment,  des¬ 
pite  the  adequate  number  of  procedures  used.  A  marked 
emotional  instability  and  excitability  were  characteristic 

of  all  these  patients. 

During  the  course  of  the  observation  of  the  reactions  in 
the  patients  with  hypertensive  disease  daring  their  electric 
sleep  treatment  certain  rules  and  regulations  were  noted  as 
a  response  to  the  use  of  a  single  procedure.  All  the  • 
patients  fell  asleep  very  readily  and  quietly.  They  awoke 
auietlv  also.  As  a  rule,  the  patients,  on  awakening,  noted 
a  sensation  of  "freshness  in  the  head"  and  general  alertness 
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However,  the  good  feeling  of  well  being  during  the  process 
of  administration  of  the  first  five  to  seven  electric  sleep 
procedures  was  rapidly  replaced  by  the, usual  state  of . gen¬ 
eral  depression-  and  a-  feeling'  of  heaviness  ■  in  the  head#  ..  . 

1  '  '  '  1  ' '  ‘ f '  ..  ■  _*.  ....  :  .  :  \  ' 

At  the  end  of  the  course  of  treatment,  following  15-17  , 
electric  sleep  procedures,  the'  good  condition  following  each 

•  procedure  remained  much  longer,  and,  finally,  became  more 

firmly  established.  '•  ’ 

The  depth  6f‘  slfeep1 during  the  electric  sleep  procedure  , 
and  that  after  the  pulsating  current  was  turned  off  were 
different.  The  majority  of  patients fawoke  as  soon  as  the 
current  was  turned  off;  however,  some  of  them  continued  to 
sleep  even  after  the  current  *  had  been  turned  off.  .  It  was., 
noted  that  w£ thin  certain  limits1 an  increase  in  the  strength 
of  the  current  and  an  increase  in  the  frequency  of  the  . 
impulses  accelerate  the  process  of  falling  asleep. 

In  the  majority  of  the  patients  with  hypertensive  disease 
regular  decrease  In  the  blood  pressure  was  noted  at  the  end 
of  each  electric  sleep  procedure  by  10-15  mm.  of  systolic 
and  5-10  mm.  of  diastolic  pressure.  While  the  decrease  in 
blood  pressure  following  each  procedure  was  replaced  by  a  • 
return  to  the  initial  level  one  to  one  and  a  half  hours 
afterwards,  following  10-15  procedures  and  particularly  at 
the  end  of  the  course  of  treatment  the  decrease  in.  the  level 
of  blood  pressure  following  each  procedure  was  permanent. 

As  the  result  of  a  course  o:f-  electric’  sleep  treatment  the 
systolic  pressure  usually  decreased  by  20-30  mm.,  arid-  the 
diastolic,  by  10-20  mm.  ,  ...  , 

In  patients  with' stage  111A  hypertensive  disease  the;  .; 
blood  pressure  ,  as  a  rule,  practical iy  di d  not  decrease,  V  .  : 
either  after  a  single  observation  or  after,  the  regular  . 
course  of  treatment .  ’ . ..  .  ... 

We  observed  a  number  of  rules' and  regulations  with  .res-;.  . 
pect  to  sleep  itself  in  the  treatment  of  patiepts.  with; 

•  hypertensive' disease  with  a  course  of  electric  sleep.  At. 
the  beginning  of  the  course  of  treatment^  •  fol lowing  five  to 
seven  procedures,  the  night's  sleep  was  increased, .and  the 

.nature  of  sleep  itself  'changed ;  the'  bed '.breams'  disappeared, 
and  Whereas  previously  the  patients  had  spoken  of  the  day 
which  had  passed  with  all  its  cares  and. trqqbles  in. their 

•  sleep,  now: the  dreams  were  of  a  more  interesting  and  not  so 


troublesome  nature.  In  the  morning,  the  patients  felt  much 
more  alert,  and  the  feeling  of  weight  in  the  head  lessened. 

Afterwards,  following  10-12  electric  sleep  procedures, 
the  patient  also  slept  aftfeb  dinnety  which  provided  him  with 
rest  in  the  middle  6f  the  dayl  During  the  first  electric 
sleep  procedures  the  patiefttS  developed  only  a  drowsy,  condi¬ 
tion,.  As  the  result  of  a  course  of  treatment  the  total- nUma 
ber  of  hours ‘of  sleep  per  day  reached  8  to  12,  The  p&tient 
became  able  to,' fall  asleep  quickly  in  the ■  evening,  sleep 
soundly  without  dreams  and,  oh  awakening  in  the  mornihg* 
to  feel  alert  and  cheerful. 

Along  with  the  hypotensive  and' sleep- norma 11  zing  effect 
observed  in  certain  patients  electric  sleep  had  a  favorable 
effect  also  on  the  retrosternal  pains,  decreasing  them.  The 
extrasystoles  noted  in  certain  patients  were  decreased  in 
number • 

On  days  when  the  weather  changed  considerably,  and  parti¬ 
cularly  when  there  was  a  marked  change  in  barometric  pres¬ 
sure  during  the  same  day,  with  raw  foggy  weather  and  a 
strong  wind,  the  electric  sleep  procedures  proved  to  be  less 
effective ,  The  patients  fell  asleep  more  slowly,  did  not 
sleep  so  well,  complained  of  headache  and  a  general  poor 
feeling • 

What  has  been  stated  here  also  confirms  the  observation 
made  by  M.  Ye.  Shnitser  and  Ye.  A,  Gavrilova  at  Kislovodsk 
in  the  balneological  treatment  of  patients  with  hypertensive 
disease. 

In  all  the  patients  the  sleepwhich  occurred  under  the 
influence  of  the  pulsating  current  was  no  different  in  Its 
clinical  characteristics  from  ordinary  normal  physiological 
sleep.  In  women  who  had  hypertensive  disease  and  who  were 
treated  by  electric  sleep  the  menstrual  cycle  and  menopausal 
phenomena  accompanied  by  various  emotional  onlays  sometimes 
reduced  the 'success  of  treatment,  complicated  the  means  of 
carrying  out  the  procedures  which  had  been  elaborated,  and 
required  greater  individualization  of  the  latter  and  a  longer 
course  of  treatment • 

These  observations  are  in  agreement  with  the  data  of  2.  A. 
Kirillova  who  has  treated  women  with  involutional  psychoses. 

Individual  patients  with  hypertensive  disease  in  stages  1IA, 
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I  IB  and  II IA,  who  .suffered  '^rdirt  consist  arit'  sleep  disorders, 
and  .in  whoiji  various.- hypnotic  .pharmacoldgiC  agents  had  been 
used  in  various  combinations  without ; giving  the  anticipated 
..effect,  •  were  demonstrative  of  .the*  effectiveness  of  applipa- 
:  tion  of,  electric  sl-eep.-.  the  patients-  suffered  from  insomnia, 
and  only  after-  a  course  of  electric  sleep- treatment  did.  their 
sleep  disorders  disappear  .;  ‘  '  '..‘"I,,.''’ 

As  an  illustration  we  are- presenting  Clinical'  observations. 

Pat i  ent  G-.,  age  49,  chemical  engineer;  was  treated  a'fc  the 
Institute; \pf  Therapy  of  the  Academy  of  Medical ' Sciences  USSR 
"from.  17’  through  30  November.  1954. .,r-  .  -•>:  •  . 

At  the  time  of  admission. shw  complained  of  a  stubborn 
headache,  :  dizziness,  .pains  rin  the ’ card! ac  area;  palpitation, 
shortness  of  brpath,  general  weakness,-  persistent  sleep’ 
disorder  in  the  form  of  insomnia,  bad  dreams  and  a  general 
depression ■ in  the  morning,  and  increased  excitability. 

..She  had  developed  .normally.  She  successfully  completed 
10  years  -of  school  and  wad  graduated  from  a  chemical  •  insti¬ 
tute.  At  the  age  of  24  she  was  married,  had  five  pregnan¬ 
cies  of  which  four  terminated  in  delivery  (the  chi Idren  .are 
al.ive),  and  one  was  interrupted  artificially.  She  began  to 
menstruate  at  the  age  of.  16,  a'nd-  has'  continued  regularly  up. 
to  the  present  'time  •  She  denied  serious  somatic  i  llhesse.s , 

She.  had  always  been  Cheerful,  .jolly',  loved  sociability,  had 
never  -been  reserved.,  but;  at'  the  same  t  fme,  was  restrained  . 
and',  wel  1  balanced.-  ,She  sei ected.  her  specialty  according  to 
her  own  wishes^  .  she-  loved  'the  work.,-  and  -she  obtained  satis¬ 
faction  in  doing  it  In;  her  everyday  life  she.  was"  quite  ' 
energetic  .ai\d  -act Ive .  {.She  established  relationships  with 
people  simply,;  without,  strain."  She  was  characterized  by  her 
organizational  vability --and:  her;  skill  in  arranging  her  time 
properly.  Her  reaction?  to  life  situations  were* adequate 
and.  brief*  -.  :  u.-'  •'  v";'  '.  " 

The  present  illness  developed'  in  1947;  at  which  t ime , she 
had  a  severe  headache,  increased  fatigability  and  excitability. 

All  the  pathological  -.signs  described  increased »  In  1948, 
a  diagnosis  of  hypertensive  disease  was  made  in  the  patient. 

In  1952,;  -she  was;  in  -  the  First-  Ci  ty -’Hospi  tal  for  this  disease* 
from  where  she  was  discharged  wi  th  a 'certain  improvement , ; 

The  therajjeut.ie;:-effect  was. ’temporary ^  -  Baqinriing  with  .the  \ 
summer  -df  1954  her  condit  ion  deteriorated  'againi;?  and  in  ,r‘ 


connection  with  that  the  patient  was  admitted  to  the  Insti¬ 
tute  of  Therapy  of  the  Academy  of  Medical  Sciences  USSR. 

On  clinical  and  laboratory  examination  the  following  were 
noted:  the  secohd  heart  Sound  Was  accentuated  over  the  aorta; 
her  blood  pressure  at  the  t  iiii6.  of  admission  was  within  limits 
of  220/100-190/100.  there  were  no  other  notable  signs  of 
pathology  in  the  internal  organs.  There  was  a  sinus  tachy¬ 
cardia  on  the  electrocardiogram. 

■ .  ...  i  »  .  i 

Fluoroscopy  of  the  chest  cage:  the  heart  was 'of  the 
aortic  type  with  a  moderately  enlarged. left  ventricle.  Slug¬ 
gish  and  lovfr-amplltude  pulsation,  and  the  aofta  Was  elongated 
and  thickened.  .  :  •  • 

tilinical  analyses  of  blood  and  urine  were  within  normal 
limits,  the  blood  cholesterol  was  270  milligrams  percent. 

On  neurological  examination  no  signs  of  organic  involve¬ 
ment  'of  the  central  nervous  system  were  found.  Before 
treatment  the  patient  had  become  asthenic,  there  were  marked 
variations  in  mood,  and  she  was  fixed  on  her  pathological 
sensations. 

Beginning  with  24  November  electric  sleep  treatment  was. 
begun.  A  drowsy  state  was  noted  for  the  first  time  during 
the  fourth  procedure,  and  a  decrease  in  blood  pressure  was 
noted  after  the  current  was  turned  off  {before  the  procedure 
180/100  millimeters;  after  it,  130/80  millimeters).  During 
the  course  of  electric  sleep  treatments  normalization  of 
sleep  and ‘a  decrease  in  blood  pressure  gradually  occurred, 
and  simultaneously  her  general  condition  improved  also  (the 
patient  was  given  24  electric  sleep  procedures).  At  the 
end  of  the  course  of  treatment  the  blood’ pressure  had  become 
stable:  systolic  --  150-140  millimeters;  diastolic  —  80-90 
millimeters.  Her  sleep  was  regained,  and  the  patient  slept 
from  nine  to  ten  hours  a- day.  All  her  neurotic  reactions 
lessened;  the  patient  became  calm,  collected,  hersjmood  was 
alert  and  stable.  She  was  discharged  to  work  practically 
healthy. 

Diagnosis;  hypertensive  disease,  stage  IIB, 

On  Fig,  29  a  diagram  is  presented  which  characterizes 
the  dynamics  of  the  decrease  in  blood  pressure  during  the 
course'of  electric  sleep  treatment;  the  continuous  curve  | 
shows  the  number  of  hours  of  sleep  during  the  24  hours  of 
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the  day;  the  crofes-hatched  columns  show"  the  height  of  the  ’ 
blood  pressure  before  electric  sleep;,  'the  shaded,  columns/  . 
after  electric  sleep" (top  ’ systolic;  bottom  --  diastolic 
pressure).  As  seen  from  Fig*  29,  the.humber  of  hours  of  ’  •  J 
sleep  dur  ing '  the  day  gradually  increased  in  a  somewhat 
wave-form  fashion;  the  blood  pressure  decreased,  both  during 
each  individual  procedure  (If  We  compare  its  level  before 
and  after  sleep)  and  after  .the.  course  of.  electric  sleep 
-treatment.'  !  ,v>.:  :  ... 

An  analysis  of  this*  case  shows  that  in  a  personality  which 
had  always  been  characterized  by  sufficiently.- strong,  andV 
well-balanced  nervous'  processes  (before  the,  disease  she. had 
been  energetic, ' active  and  Was;  able  to 'cope  reapi ly  with  the 
difficulties  of  life),  a  weakening  of' the  principal  nervous' 
processes  and  of  their  mobility  occurred  under  the  influence 
of  a  number  of  chronic  traumatizing  factors  (war  years,  ser¬ 
ious  disease  of  her  husband  .and  ,his  death)  as  .a  result  of  .  : 
which  the  hypertensive  disease  developed.  ;  , 

The  effects'  of  the  pulsating  current  .contributed  to  a 
recovery  and  normalization  of  the  neuro dynamics,  which  was- 
expressed  ‘clinical  ly  in  a  recovery  of  the  function'  of  sleep, 
in  a  hypotensive’ effect,  and  in  a' considerable  improvement  ’ 

In  her  general  feeling  of  well  being.  .  ;j  •• 

Patient  T'.,  age  48,  a  sorter,  was,  at  the  Institute  of 
Thex'apy  of  the  Academy  of  Medical  Sciences.  USSR  from  .15 
November  through  Z1  December  1954.  At  the  time  of  admission 
she  complained  of  headache  accompanied. -by.  nausea,  dizziness, 
cutting  pains  ihnthe  cardiac  regiofi,  shortness  of  bi'eath  on ; 
walking,  and  'vigorous  movement,'  superficial  unrefreshing  'brief 
sleep  accompanied  by  bad  dreams. 

These  symptoms  ' began  to  trouble  the  patient  in  1946-1947 
following ‘difficult  personal  experiences,  when  it  became 
clear  that  her  husband  w;as.  not.  returning  from  the  war. 

*  At  this  time  she  began  to  haye'  a  disturbance  in  her  men-  * 
strual  cycl  e.  Her' last  menstruation- had  been  1  May.  1948..  ‘ 

She  did  not  go  to*  the  physician,  "Her  increased  blood  pres¬ 
sure  (190/100  millimeter  )  was  notad  for  the  first  time  .in? 
October  1953  at  the  time  of  a  dispensary  examination  of vthe  • 
workers  in  hef  ihst itutibn;  She '  had  never  been-  treated;  v and/  ; 
she  was  admitted  to  the  hdspit'al  only  on  the  ad  vies  -of  the 
physician  observing  her.  In  the  past  two  years  variations 7 
in  her .blood  pressure  had1  been  rioted  (190/110-100/100  milli¬ 
meters  C?3). 
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*  She  had  been  born  into  a  family  of  a  working  roan  in  which 
there  were  nine  children.  Her  parents  were  poor.  She  Spent 
her  childhood,  in  Moscow.  She  completed  foJr 
city  school.  She  was  married  at  the^age- of  16  and  lived 
with  her  husband  fob  20  year? 4  She  had  foub  pregnancies: 
two  deUveries  and  two  aWtionS.  Her  children  were  grown 
up  and  healthy. 

in  1941.  her  husband  died  at  the  front.  Cubing  the  period 
of  the  Second  World  War  the  patient  was  in  Moscow  and  exper¬ 
ienced  considerable  food  deprivations* 

At  the  age  of  eight  she  had  measles;  at  the  age  of  ten, 

Dneumonia.  In' 1947,  pulmonary  tuberculosis  was  found 
^hemoptysis) ♦  Tubercle  bacilli  were  never  found  in  the 
sp/avam# 

Prior  to  1954  she  had  been  under  the  observation  of  a 
tuberculosis  dispensary.  After  that,  she  °ff  th 

records,  because  the  process  in  the  lungs  had  stopped. 

Since  childhood  she  had  been  quiet  ^and  well 
She  had  always  been  sociable  and  liked  groups.  She  made 

friends  with  other  people  quickly,  simply,  t^Waitinq 

strain.  Her  reactions  to  external  stimuli  and  to  waiting 
were'adequate.  She  liked  her  work,  and  she  was  interested 
in' it.  She  was  purposeful,  collected,  was  ab*® 
bute  her  working  and  resting  time  properly.  She  met  life 
situations  quite  calmly. 

Before  her  illness  her  sleep  had  been  sound,  prolonged 
and  refreshing.  A  change  in  environment  did  not  disturb 
her  sleep. 

Her  skin  and  visible  mucosae  were  somewhat  pale*  Her 
joints  were  of  normal  configuration,  mobile  and  painless. 

Heart:  borders  were  within  normal  limits;  the  sounds  were 
muffled;  the  second  heart  sound,  was  accentuated  over  the 
aorta.  The  blood  pressure  at  the  time  of  admission  was 

within  limits  of  190/120-170/100  millimeters. 

Lungs:  the  borders  of  the  lungs  were  within  physiological 
limits, 'and  the  mobility  of  the  pulmonary  margins  was  not 
restricted;  breathing  was  vesicular  everywhere. 

The  abdomen  was  soft  and  painless*  The  liver  and  spleen 
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could  not  be  felt.  Urination  was  |rce?  The  kidneys  could 

not  be  felt.'  Thfere.  was  no.co?^byertefcral  angle  tenderness. 

The  urine  was.  nprmal  i  ..  V.  ,  /,  //  l  "'.,1 ; /  •  •  .  — 

Blood  analysis:  hemoglobin  68  ‘percent;  red  blood  county 
4*520,000;  color  Index .0,7.5;  white  blood  count  .7600;  stabs 
4  percent:- segmented  neutrophils  56  percent*  eosinophils  on 
percent;  'lymphocytes  30  percent ;;>onOcytes  nin®  P®^®^* :  „ 
Sedimentation  rate  10  millimeters  in'  an  hour,  Blood  choles¬ 
terol  was  200  milligrams  percent. 

Fluoroscopy  of  the  ".chest:  .the  heart  was  transverse,  the, 
left  ventricle  was  notably,  hypertrophied;  the  aorta  was  ...  . 
thicker,  than  normal,  and.  the  diaphragm  was  mobile* 

The  optic-fundus  showed  no  pathological  changes,  ^ 

.Diagnosis:  hypertensive  disease,  menopausal  neurosis.  . 

She  was  given  22  electric  sleep  procedures,  which  exerted 
a  considerable  hypotensive  effect:  the  blood  pressure  before 
the  beginning  of.  treatment  had  been  1.80/110;.  after  it,  ,1-0/90 

.millimeters  «,  Her.  sleep,  became  no.rmal:..  before  treatment .  .her 
night’s  sleep  had  been  superficial,,  no  more  than  five  and.  one- 
half,,  hours  without  .refreshing  the.  patient  and  was  accompanied 
,  by  alarming  nightmares;',  after  treatment,  it  increased  to  nine 
hours,  in  addition,  the  patient  slept,  one  and  one- half  to 
two  hours  during  the  electric  sleep  procedure  itself  and  no 
less  than,  one  hour,  after  dinner.,  ,,  Therefore,  .  the  amount  of 
sleep  she  obtained'.in  a,  24..hour,  period  was  12  nours.  The 
nature  of  .her.  .sleep  changed:  also:  if  became  .deeper,  refresh¬ 
ing;  her' d r earns  completely  disappeared-."." 

The  patient;*^;  general-  condition  improved  considerably; 
she  became  alert,  ’and. her  working  capacity  was  restored.  . 

In  Fig.  30  we  "are  presenting  the  .dynamics  of  the  blood 
pressure  during; 'the "course,  of.  electric  sleep  treatment  .  As 
.seen  from-  Fig-.  30*  •  the  number,  of. 'hours  of  sleep  gradually.  , 
increased,  and  her  blood  pressure  decreased  (see  key  for  . 
Fig.  29). 

Therefore,  the  observation  .presented  is  similar  to  the... 
previous  "one  both'.wdth  respect:  to.  the  causes  of  the  develop¬ 
ment' of.  the-  hypertensive  disease, /its  clinical,  course  sng 
the  therapeutic  effect .  •  ■;  ;  ‘r  - 

In  observing  the  dynamics  of  the  clinical  course  of 


hypertensive  disease  during  the  course  of  treatment  of  the 
patients  with  electric  sleep'the : author  made  an  attempt  as 
much  as  possible  to  clarify  the  importance  of  suggestive 
and  conditioned-ref lex  factors  in  the  mechanism  of  the  phys¬ 
iological  effect  of  electric  sleep* 

A  group  of  35  patients  ’With  hypertensive  disease  of 
stages  I,  II  and  III  was  separated  out  in  which  one  of  the 
main  complaints  was  a  disorder  of  sleep  expressed  to  varying 
degrees  up  to  complete  Insomnia, 

The  essence  of*  the  control  observations  amounted  to  the 
following:  after  a  seven-  or  eight-day  preliminary  clinical 
examination*  when  the  patients  had  become  adequately  adjusted 
to  the  new  surroundings,  electric  sleep  treatment  was  begun, 
but  during  the  first  six  or  eight  days  they  were  given  the 
so-called  "base-line  procedures,"  that  is,  without  switching 
on  the  current.  The  electrodes  were  applied  to  the  patients, 
and  it  was  explained  that  the  current  characteristics  were 
such  that  it  would  produce  no  sensations  at  the  time  it  •• 
passed » 

The  two-hour ' procedures;  without  switching  on  the  current 
were  carried  out  every  day  and  always  at  the  same  time  (from 
11  a.m.  to  1  p.me).  Before  and  after  the  procedure  the 
blood  pressure  was  measured.  Two  hundred  and  forty-five 
two-hour  procedures  were  performed  on  these  patients  without 
switching  on  the  current. 

The  observations  showed  that  in  0  of  these  35  patients 
a  drowsy  condition  was  sometimes  noted  during  the  "base-line 
procedures";  however,  their  feeling' of  well  being  remained 
without  any  apparent  change' regardless  of  the  duration  of 
the  procedure  (from  30  minutes  to  two  hours).  The  bipod 
pressure  remained  at  its  high  initial  levels;  the  night*s 
sleep  remained  interrupted,  superficial  and  not  uncommonly 
was  accompanied  by  unpleasant  dreams.  Following  the  proced¬ 
ures  without  the  use  of  current  the  majority  of  the  patients 
complained  of  weakness,  fatigue  and  a  feeling  Of  heaviness 
in  the  head.  All  the  other  symptoms  of  the  disease  remained 
the  same. 

Afterwards,  the  pulsating  current  was  switched  on,  and 
during  the  first  few  procedures  sleepiness  developed  in  some 
of  the  patients  of  this  group  which  at  the  end  of  the  pro¬ 
cedure  changed  into  sleep.  In  the  majority  of  these  patients 
a  decrease  in  the  blood  pressure  was  noted  directly  after 
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turning  off  the  current,,  as  usually*  occurred  after  the  ■ 
therapeutic  electric  sleep  procedures,*- '  Sven  those  ’patients- 
who  dia  not  fall  asleep  under  the  influence  of  the  pulsating 
current  noted,  -an  improvement  tn- the;  feeling  of  .veil  -being" 
directly  .after,  the -'procedure;-  thei  r.blOod  pressure  also  t 
dropped  below  the  original.  The  changes  .mentioned  in'  the  - 
general  condition  of  the  patient.S;\wer,e' to -a  considerable.  i:lr 
degr’ee  associated  with  the  length  of  time  they  were  under^ 
the.  Influence  of.>  the  pulsating  current,  and  reached  -its 
greatest  degree,  of- expression  at  the  end  of  the  two-hour,;*:'-'1- 
procedure.-:  —  ■  •'■■J  ...  -■■  *  ;  sd • 

'  '  .  '  :  •:  ■>  ’ 

Afterwards,  during  the  course’of  electric  sleep  treatment 
the  •  b  1  op.d  pr.es sure,  in  t he  -  ;pa t i ents- with  hyp ert ens i ve  •  d is 6 as e 
stages  .1  and.  II  dropped  to-,  norma  11  In  t  he  pat  I  ents  *  wl  th :  .• 
hypertensive  disease  of- the  i’ll  stage  no  such  reduction  in' '  ' 
blood,  pressure;  was  noted;  -  although;  their  general  condition  ■  ■ 
improved  considerably,  and -sleep, -was  restored  to  normal y-  •' 

In  the ‘majority  of-,- the  patients  .of  this s  group-  the*  24-hour 
sleep  at  the  time  of  discharge  reached  10-11  hours.  The 
sleep  which  occurred  during  the  -  procedures  did  not  Interfere 
with  their  failing  asleep  during  t.he  .hours  after  dinner 
The  night’s  sleep  became  deeper  and  more  refreshing.  The 
patients -were  discharged  and  were  essentially  capable  of 
working - -.i 1 

‘It  was  characteristic  that  on  their  n days  off”  the 
patients  ..who  had  *been  g  iven.  10-1-2  electric  sleep '.procedures 
became  sleepy,  during- ^the ..same:  'hpqr-s -.(from  11  a^m,  to  1  p,m,) 
at  which  they  had  been  given  the  electric  sleep  procedures  • 
on  their  work  days*  In  patients  who  were  given  the  "base¬ 
line  procedures,",  that  is,  without  .the  current,’  no  sleepiness 
occurred  during  these  hours.  Therefore,-  the  suggestive  '• 
factor  .which  was  the  predominant;  one  and  essentially  .the 
only,  one  during,  the  administration  of  "base-line  procedures" 
did  not  exert  .any  beneficial-  effect  on  the  course  of  hyper¬ 
tensive  disease  even  in  those  patients  in  whom  a  superficial 
state  of  sleep  inhibition  -developed  under  the  influence  of 
suggestion  at  such  procedures 

‘  Q*  V.  Ser'g.ey'ev  .believ-Js  that  tha  conditioned-reflex  factor 
still  plays  a  certain  part  with  respect  to  the  rapidity'of 
fal  1  ln.g  asleep,  under  the  effect  of  .the.  pulsating  current;-  ’ 
but  only  after  a-, number  -of .  procedures  with  the  current  has 
been  administered,;,  at  ‘which,,  t  ime-  a-  oondi t ioned  reflex  for---- 
time  has  been  elaborated.,  .-v | ?-v 
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As  an  illustration  of  what  has  been  stated  we  are  present¬ 
ing  clinical  observations#, 

Patient  Pi,  age  34,  hoUsewife,  had  been  in  the  hospital 
of  the  Institute  of  therapy  of  the  Academy  of  Medical  Sci¬ 
ences  USSR  from  12  SepUtnbdr  tMohgh  18  October  1955  with 
the  following  diagnosis- , hypertensive  disease,  stage  IIA* 

She  had  been  admitted  with  complaints  olT  a  stubborn  head¬ 
ache,  chiefly  in  the  occipital  regiofy  palpitation,  pains' in 
the  cardiac  region  of*  compressive  nature,  ahd  a  persistent 
sleep  disturbance. 

She  had  sufferedfrom  hypertensive  disease  for  about  10 
years.  She  associated  the  development  of  the  disease  with 
prolonged  difficult  experiences  of  personal  nature.  At  the 
time  of  admission  and  for  the  initial  part  of  her  stay  in 
the  hospital  her  blood  pressure  ranged  within  limits  of 
220/140-200/120  millimeters.  On  examination  of  the  genito¬ 
urinary  sphere  no  pathological  signs  were  found. 

The  data  of  chest  fluoroscopy,  electrocardiography  and 
other  examinations  were  normal. 

She  was  given  a  course  of  electric  sleep  treatment  --  25 
procedures  (of  these,  the  first  nine  were  without  turning 
on  the  current). 

Clinical  improvement  occurred  only  after  the  procedures 
In  which  the  pulsating  current  had  been  turned  on  were 
administered, 

InFig,  31  it  is  shown  that  during  the  base-line  proced¬ 
ures  the  blood  pressure  did  not  decrease  and  sleep  did  not 
improve  (for  key  see  the  description  for  Fig,  29).  The  use 
of  electric  sleep  in  ltfiich  the  current  was  turned  on  led  to 
a  decrease  in  blood  pressure  and  to  an  improvement  in  sleep. 

Patient  N.,  age  29,  ski  lied  workman  in  an  art  shop,  was 
in  the  hospital  of  the  Institute  of  Therapy  of  the  Academy 
of  Medical  Sciences  USSR  from  3  through  29  October  1955  with 
the  following  diagnosis?  hypertensive  disease,  stage  IIA, 

She  had  been  admitted  w&th  complaints  of  headache,  general 
weakness,  and  insomnia.  She  had  suffered  from  hypertensive 
disease  since  1951.  On  examination  in  the  hospital  an 
increased  uptake  of  the  radioactive  iodine  by  the  thyroid 


gl-atvd  was  noted.  Otherwise/  the  laboratory  and  clinical 

examinations  showed  no  eseehtla  1  abnormal i ties .  At  the  r;  • 
time  of  admiss  ion  and  during -the'-  initial- part  Of 'his  stay  iT 
in  the  hospital  her  blood  pressure  ranged  within  limits  of 
I90/l2-5-  lBO/  HO  mi  1  Timeters  i:  ■  Sleeps  was  superficial,  d is- 
tUrbed,  and  with  ni  ghtma'reb  "" /"  : :  ‘  /. ; 

Seventeen  electric  sleep ^ procedures  were  given,  of  Which 
the  first  six  were  without  turning  on  the  current.  Clinical 
improvement  was  noted  drily'  after  the  patient  begah  tb  receive 
electric  sleep  hrbcedureus  in  which  the  current  -Was'  turned  bn. 

•  Af  the  end  of  theVcour.se  Of  treatment  a  hypotensive  effect 
was  achieved :  the' -'blood  pressure'  dropped  to  •  140/80  millimet¬ 
ers; '-her  night'1  s  sieeprcame-'up  to  11  hours  arid  became  deeper 
and  more  refreshing V ■■-■tn  32-tttfe  dynamics-  of  Sleep  and- ' 

blood  pressure-  are  shown'  when  procedures'  without  the  current 
were  used'  and  al SO-  thbse;  in  which-  the'/currerit  -Was  turned  oh 
(for  key  see  description  accompanying  -Fig.  29).'  ’•  '" 

■  •Since  the  working  hypothesis'  of ;  the  mechanism  of  action 
of  the  electric  Sleep1' assumes  a' normal!  zing  effect  Of 'the ; 
pulsating  current  on  the ;  brain' function  the  higher  nervous  - 
activity  of  the  patients  Was  examined  'for  the  purpose  -of  ;; 
comparing  the  changes  irf  the  latter  with  the  clinical;  •  '•  •  -/* 
observations-'  of'  the  patients- 'dur  ing  the  course  of  electric 
sl  eep  treatment  of !  them  ,\ : "• ;  •  "  ;  .  _  '  ’ 

G«  V.  Sergeyev  investigated  the  higher  nervous  activity  1 
of  the  patients  by  A.  G.  Ivanov-Smolenskiy* s . method  of 
speech’  relhfprceiiien;t“’dur'i'ng  the  process  of  treating  them; 
with’ electric  sleep.  -j Here,  the  problem  Was  tro;  obtain  com¬ 
parative  data "concerning  th/ course  of  the  principal  nervous 
processes  in  the.  patients  before  and  after  electric  sleep 
treatment,  / ./  \  ’•';///  .  ; 

The  rapidity'  of 'format  iofi  and  '  consolidation  of  the  con- 
d it ioned  motor,  ’reactions  elaborated', "the  speed  of ;  formation 
-of  differentiating  inhibition' and  the  stability  of ‘tile 
inhibitory  reactions'  Were  investigated .  '  ,  ’/ 

Through  the  investigations  mentioned  various  disturbances 
in':  higher  ,nbrVousr  act i vi ty  were  ‘found  in  the  majority  of 
patients  observed;—  A  weakening  of  the  stimulatory  process  : 
of  varying  degree's,  from  del ayed:  formation  of  a  positive 
conditioned  "reflex  or  failure  of^coiisoi  idatibn'bf  it;-  to"  the  ’ 
i nab i  1  i ty  1 6  e  1  abo rate  it  Without  ’  pro limiriary  ver ba  1:  -l ns t ruc¬ 
tion,  was  observed  before  treatment  in  patients  with  hyper- 
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tensive  disease,  stages  IB  and  IIA.  In  some  of  these  pat¬ 
ients  there  were  Intersignal  reactions  aside  from  the 
delayed  formation  of  the  conditioned  association. 

In  a  number  of  patieHts  a  broad  generalization  of  the. 
•stimulatory  process  w&S  observed  not  only  within  the  limits 
of'tSi  analyse?  investigated  (Visual)  but  il.o  with  an  irra¬ 
diation  of  it  to  the  neighboring  (auditory)  analyzer. 

All  this  gives  us  the  grounds  fdh: Speaking  of  a  weakness 
of  the  stimulatory  process  in  patients  with  hypertensive 
disease.  During  the  course  of  further  investigations  of 
these'patlents  it  was  found  that  in  many  of  them.  In  add  1- 
tiln  tS  thHlgns  of  weakness  of  the  excitatory  pfocess 
noted)  there -were  also,  other  disturbances  in  the  heurodyna- 
mics.  These  disturbances  primarily  characterize  the  dondi 
tion  of  the  Inhibitory  process  and  attest  to  a  weakness ^of 
internal,  active  Inhibition  and  a  predominance  of  the  pro- 
cesses  of  passive  inhibition* 

A  weakening  of  internal  Inhibition  with  a  difficulty  of 
elaboration  of 'differentiations  and  a  failure  of  consolida¬ 
tion  of  inhibitory  reactions  were  observed  in  many  patients 
with  hypertensive  disease,  stages  IIA,  IIB,  and  UIA. 
Difficulties  in  the  elaboration  of  the  stereotype,  particu¬ 
larly  in  revision  of  it,  were  observed  in^a  considerable 
number  of  patients  before  treatment,  which  was  evidence  of 
a  disturbance  in  the  mobility  of  the  principal  nervous 
processes. 

Sometimes,  phasic  states  were  observed  before  treatment 
in  the  patients  examined,  chiefly  in  the  form  of  reactions 
of  the  ultraparadoxical  phase  type. 

A  study  of  the  higher  nervous  activity  of  the  patients 
after  completing  the  course  of  electric  sleep 
it  possible  to  convince  ourselves  of  the  fact  that  in  the 
oreat  majority  of  observations  a  normalization  of  the 
neurodynamics  occurred  in  parallel  with  the  clinical  improve¬ 
ment,  which  the  author  did  not  find  in  control  investigations 

following  the  "base-line  procedures." 

In  those  patients  in  vhom  a  reduction  in  blood  pressure, 
restoration  of  sleep,  and  lessening  of  many  other  pathologi¬ 
cal  signs  characteristic  of  hypertensive  disease  were 
observed  after  electric  sleep  treatment  there  simultaneously 
occurred  a  normalization  of. higher  nervous  activity. 


In  patients  with  hypertensive  disease,  stages  IIA  and 
I IB,  with  pronounced  clinical  manifestations  of  it  and  a' 
considerable 'duration  of  the  disease  there  was  no  complete 
recovery  of ‘the  disturbed  processes  of  higher  nervous 
activity;  at  the  same  time, ‘the  clinical  results  also  proved 
to  be  insignificant.  Essential ly^  they  amounted  to  a  certain 
improvement  in  the  night's  sleep  and  in  the  general  feeling 
of  well  being.  The  hypotensive  effect  was  not  very  definite. 
Oft  examination  of  these' patients  a  delayed  formation  of  the 
stereotype  and  difficulties  in  revising  it  were  found. 

In  generalizing  on  the  experience  of  the  cl inicophysio- 
logical  investigations  on  patients  with  hypertensive  disease, 
stages  IA,  IB,  IIA,‘  IIB  and  IIT.A,  who  have  received  a'course 
of  electric  sleep  treatment.  It  is  important  to  note  the 
following  basic  factors  which,  in  G.  Ve  Sergeyev's  opinion, 
contribute  to  a  greater  understanding  of  the  mechanism  of 
the  therapeutic  action  of  electric  sleep: 

1)  A  regular  decrease  in  blood  pressure  directly  after 
the  electric  sleep  procedure  with  a  general  hypotensive 
effect  of  it  during  the  course  of  the  electric  sleep 
treatment; 

Z)  Restoration  to  normal  of  the  disturbed  sleep  function 
both'with  respect  to  its  duration  and  depth;  thereby,  fre¬ 
quently  the  first  to  be  recovered  was  the  night's  sleep; 
the  sleep  during  the  procedures  themselves  occurred  during 
only  subsequent  electric  sleep  procedures; 

3)  Complete  elimination  or  considerable  lessening  of  a 
number  of  pathological  sensations  which  usually  accompany 
the  course  of  the  disease; 

4)  Normalization 'of  conditioned-reflex  activity  of 
patients  with  hypertensive  disease  during  the  course  of 
electric  sleep  treatment,  of  them. 
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Patient  G.  Hypertensive  Disease  IIA.  Electric 
Sleep  Treatment  (explanation  in  text), 
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CHAPTER  IV 


Electric  Sleep  Treatment  of  Early  Toxemias  of  Pregnancy 

•I 

Toxemias  of  earl^  pi*egnahcy  constitute  a  pathological 
condition  frequently’ associated  with  a  pregnancy  which  IS 
normal  in  all  other  respects v 


In  the  presence  of  a  physiological  pregnancy  and  during 
the  first  few  weeks  of  it  the  great  majority  of  women  note 
certain  changes  in  their  conditions*  instability  of  the  mood 
appears,  irritability,  tearfulness,  sleepiness,  and  sleep 
disturbance  (at  times  an  insurmountable  sleepiness;  at  other 
times.- on  the  other  hand,  insomnia),  ’"whims1’  in  eating, 
nausea,  vomiting,  salivation, ’intolerance  of  various  types 
6f  food  and  odors.  Usually,  the.se  conditions  are ,5?^ 
manent  and  completely  disappear  by  themselves  in  the  16th- 
18th  week  of  pregnancy* 


In  certain' pregnant  women,  however,  these  signs  assume  a 
definitely  pathological  character:  the  nausea  and  vomiting 
increase  and  become  more  frequent;  the  vomiting  sometimes 
occurs  10-15  or  more  times  a  day,  even  assuming  a  persistent 
nature.  An  aversion  to  food  appears,  not  only  to  the  type 
and  odor  of  the  food,  but  even  mention  of  It  produces 
vomiting.  Loss  of  weight  increases,  there  is  a  marked 
Wasting,  and ’acetone  appears  in  the  urine.  A  decrease  in 
thepsychic  tone  is  noted  In  the  neuropsychiatric  condition 
of  these  pregnant  women  with  definite  asthenia,  emotional 
ability,  depression  of  the  mood,  fears,  irritability,  tear¬ 
fulness,  and  touchiness.  All  these  signs  occur  against  a 
background  of  considerable  adynamia.  Usually,  the  pregnant 
woman  who  has  early  toxemia  lies  in  bed  in  a  stiff  position, 
most  often  on  the  back,  afraid  to  move  lest  she  induce 
vomiting.  There  is  an  expression  of  suffering  on  the  face, 
which  is  somewhat  frozen,,  She  answere  questions  in  a  quiet, 
depressed  voice,  accompanying  her  answere  with  tears  and 
expressing  doubts  as  to  whether  she  will  be  healthy  and  can 
deliver  a  baby. 


Not  uncommonly,  the  course  of  the  disease  assumes  a  pro¬ 
gressive  character  and  lorces  the  physicians  to  resort  to 
terminating  the  pregnancy  in  view  of  the  threat  to  the  woman’s 
life. 


The  problem  of  the  causes  and  mechanism  of  occurrence  of 
the  early  toxemias  of  pregnancy  remain  unclear  to  the  present 
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time.  A  number -of.  theories  exist  which. explain  the. problems 
of  etiology.- and  pathogenesis  .'of  Ithe.!  £arly  ;iojcemias  from 
different  points  pf  view  -r-,  hormonal,, ..tokic,  .ref  lex,  psychb- _ 
genic,  etc.  The  main  defect  in  these  theories  is  their  one^{ 
sidedness  .and  .insufficient  consideration  of  the  leading -  role 
of  the'  nervo uS  system-  .in •  t he  occurrence-  a  fid  formation  of  . 
early  toxemias  ,  as  - wel  1.  as  •  the  •  signii  icance  of,  the  environ**.  t 
ment,  which  under  certain  conditions.,*,  .can  be.  a  factor  ;/  "  • 

influencing  'the.  body- through  the-  central  ..her.  vous  -  system,  '  ., 

throu'gh-  its.  receptors,  -through.  the.  f  irst,  and  -  second-  signal  .  '■ 
system^  and-  c*an "produce-  pathological-,  changes,  at  t  imes  *  ; ; ,  ' 

Therefore,  ,the;  therapeutic  measures  -used.  in  . obstetrical 
practice-  in  the  ear.ly  toxemias-  of  pregnancy  frequently  are'..’ / 
of  a  symptomatic,  nature;  and  "-do.  ,pot  provide  a.  sufficiently'  . 
permanent  therapeutic  eff ect.«- ,  -. • 

Only  recently  have  methods  of  ..pathogenetic,  therapy  of  the 
ear  ly 'toxemias  of  pregnancy-begun  to  .be  worked  out.  Among 
the  latter  should  be  mentioned,  for  example,  sleep  treatment, 
which  when  -used  'in  the  form  ;of '.pharPa,c.Qlog.i.c  Sleep  maintains 
all  of  the  shortcomings  characteristic  of’  It. 

'  ;  ,»■,*'**  *  J  •  >  *•’.  ^  >  "■  J  .  - .  *  .... 

In; regarding  electric  sleep,  as  ;one  of  the  most  physio- 
logical  types  of  sleep  treatment," we  have  suggested  utiliz¬ 
ing  It  also  in  the  treatment  of  toxemias  of  the  first  half 
of  pregnancy.  .-;  >...  v  > 

The  initial-'.observations  along -this  line  were  made  at 
the  institute  of -Obstetrics  and  Gynecology  of' the  Ministry 
of  Health  USSR  in  19£1,(N.  M,  .LiventseV,  2,  A*  Kirillova- 
and  -;Z.  A.  ’Venieri  )-*  :  Afterwards,  .the.  work  Was  continued  • 
there’by  Vv  A-d : Avramova- (head ’pf  i the.-: hospital  .-«*  Ye. .*?•'  ';•••'  ••• 
RomanovaO  i-  ':  The  observations’;  ware, made,  oh.  50  patients; 
whereby  -  electric:  sleep,  gave,  a  benef  icial  effect  in  48.  of  _  ■  ;. 
them,;  and  pregnancy  had- -,-to  be -.  interrupted  in  only  two  ;  ,  * 

The  women  were  admitted  to  the  Institute  during  the  early 
periods  .of  pregnancy .  (five-r" to  .seven  weeks.)  for-  toxemia  of 
pregnancy.'  in  20  of  them  thecourse  of  ;the  .toxemia ',wasf  . 
severe* ‘-frequent;  vomiting  was  hoted  .(frpm  five-six  to  .ten-  ; 
t  wel  ve  "t  imes  a  d  ay ),  bens  id erable.  weight  loss,_  and  the;  ;- ,  ; 
presence  of  acetone  in  the  urine.  ,, ,In  the  other  30  .Women 
the  course  of  ;the  .disease  was  milder.  •  Ih  al,l.,.  various  .• 
neuropsychiatric.;  disturbances  were  observed,  which  may  be,  ; 
characterized-  as  asthenic.,  .'neurotic,  .and  as  the  nib-,  depress  I  ve 
states .  These:  -bond itl ons,  were  :  lab,hl e .  and ;  were  def  initely 
associated  witJa  fi uqtuat Iona  in,  the  somat Iq ;'s,phehe'*i  A  ;  • 
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characteristic  of  this  v.group  of  patients  was  the  fact  that 
they  all  were  hospitalized  with  the  aim  of  somehow  keeping 
their  pregnancies^  because  they  very  milch  wanted  to  have 
children.  •  >  '  • 

'  All  the  "women  domtUaihed  of  a  depressed  mood,  expressing" 
this  with  the  following  words:  “my  mood  is  depressed;  I  want 
to  cry  all  the  time;  everything  seems  sad  and;there  is  no 
happiness,"  "I  so  much  wanted  to  have  a  child,  and  now  I  am 
still  not  happy."  Usually,  there  were  complaints  of  severe 
weakness,  loss  of  interest  in  everybody:  “l  can* t  think  of 
anyone;  I  can't  read;  I  can't  assimilate  anything;  every¬ 
thing  has  faded;  i  Want  only  one  thing;  to  stop  vomiting."  . 
The  patients  expressed  the  fear  that  they  will  not  be  able 
to  carry  their  pregnancy  to  term,  that  the  nausea  and  vomit-, 
ing  will  never  stop,  that  they  won?vt  ever  be  healthy  again. 
Some  of  these  women  said  that  only  the  very  great  desire  to 
have  a  child  made  them  endure  these  torturesome  states. 

We  are  presenting  our  observations  as  an  illustration. 

Patient  Z.,  age  30,  was  admitted  to  the  Institute  of 
Obstetrics  and  Gynecology  12  January;  was  discharged  14 
February  1951. 

Diagnosis:  pregnancy  six  weeks,  vomiting  of  pregnancy. 

Second  pregnancy.  At  the  time  of  admission,  she  vomited 
12  times  a  day;  she  had  weakness,  loss  of  appetite,  and 
nausea.  There  was  acetone' in  her  urine.  Her  mood  was 
depr essed'f or  the  most  part,  and  she  was  melancholic.  She 
wept  all  the  time,  could  not  concentrate,  could  not  read, 
and  said  that  she  could  not  assimilate  what  she  read.  The 
first  four  days  after  admission  to  the  hospital  the  patient 
was  treated  with  enemas  containing  bromides,  but  her  condi¬ 
tion  did  not  improve. 

Oh  3,7  January  electric  sleep  treatment  was  begun.  At 
the  time  the'eurrent  was  turned  on  she  noted  a  sticking  in 
the  area  of  the  bridge  of  the  nose.  Soon  thereafter,  a 
condition  of  pleasant  drowsiness  occurred  which  passed  Into 
a  deep  sleep;  at  subsequent  procedures  she  always  slept. 
During  the  treatment  the  strength  of  the  current  was  brought 
up  to  14  ma.  The  patient's  condition  gradually  improved, 
and  after  the  sixth  procedure  the  vomiting  occurred  only 
five  times  a  day;  after  the  eighth,  once  a  day.  The  patient 
herself  noted  that  following  the  electric  sleep  procedures 
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she  became  alert  arid  that  her  disposition  was  good.  After 
17  procedures  the  patient  was 'discharged  in  good  condition 
in  the  10th  week  of  pregnancy. 

Patient  age'  25,*  was  admitted  to  the  Institute  of. 
Obstetrics  arid  Gynecology  2  January;  discharged  1  February 

1951.  • ,  ..  ;‘“f •.  . 

•=  Di agnos i s ;  pregnancy-  five  to  six  weeks*  vpmiting  of.  pregr 
nancy*  -•  •  ;  ;  .  . 1 

She  was  admitted  with  complaints  of  constant  nausea, 
vomit  ing  four  ,  or  f  ive.  t.imes  a  day,- .  loss,  of  weight,  decrease 
in- appetite,  general  weakn'ess,  dizziness,  irritability, * 
tearfulness  and  touchiness.  The  patient  wept  on  account  of 
trifles*  she  did' not' want  to  move  or  to' think;  she  had- some, 
kind  of '  i  ridef  i  hit  e  f  ear. *  Air  I  rig  the  first  1 0;  days  t  r  eatment 
wad  giVen  with  enemas '.hont  dining  "bromides,  but  her  condition 
became7' worse,  arid  the  vomiting ‘continued  to  be  persistent;  * 
the  patient  lost  weight,  and  ace, tope  appeared  in  the  urine.  • 

Beginning  wi  th*17*  January  the  .use  of  electric, .sleep  was 
begun;- the  current  strength  was;  Within  limits  of  eight  to 
ten  ma,  the  frequency  was  one  and  a  half  oscillations  a 
second.  •  During  the  procedure  .a  Slight  sticking  was  noted 
in  the  area  of-  the  supraorbital  arches,  and  then  a  mild 
drowsiness  appeared,  which;  was.  maintained  throughout ~  the 
procedure*  After'  the;  fourth  procedure  she  rioted  that  she. 
had  become  considerably  more  apt ive and'  that  she;  was  less  .• 
troubl ed  by  nausea  and  vomiting  ;  her, mood  became  more  even 
during  the  ' procedure  she  'experienced  a  feeling,  of  pleasant 
rest  :whlch -passed  Into  drowsiness;  she  $1  ept '  even  after  the 
current:  was  turned ; off  V  After- the  sixth  procedure,  the  .  > 

nausea:  and  vomiting  "became  ieSs  .frequent,  and.  after  the  • 
eighth: procedure,  the  vomiting  almost  stopped.  Sometimes.,  ■ 
she  w4s  nauseous  but  to  a  much  lesser  degree;  she  developed 
an  interest  in  reading,  and  said  that,  she,  began : to  miss  her 
home,  'whereas  everything- had  been  .iridiff.efent  to  her  up  to  • 
that  time.  Fifteen  electric  sleep  .procedures  .were  giyen;  ;• 
at  the  l  ast  procedures  the  curre.rit  strength;  was  brought  up 
to  1 5  ma .  Her ' general  condi t ton  was  . good,  1 i  vely;  her  mood 
was  even,  alert.  '.  On  1  February  she  , was;  ..discharged  home,  din 
good  condition.  -■  • * 

Patient  B*,  age  $1:,  Was  ’•admitted.  -to  the-  Institute  of  •= 
Obs tetr i CS!  ’and  Gyriecblogy  15:  January;  -  was '  di  sc har g ed  30  ; 
January  1951V- •  •  ;  ■■  ’ 
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Diagnosis:  pregnancy  eight  weeks;  vomiting  of  pregnancy; 
salivation.  Second  pregnancy.  The  course  of  the  present 
pregnancy  had  been  complicated  by, nausea;  for  five  weeks  to 
which  had  then  been  added  salivation*  During  the  past  month 
she  had-  lost  four  kilograms  in  weight.  ;  Albumin  appeared  in 
her  urine.  She  secreted  ii£  to  700‘  cubic  centimeters  of  ' 
saliva  a  day,'  Her  mood  was  very  much  depressed .  The  patieht 
wept  "all"  the  time,  did  not  believe  in  hef  recovery  nor  in  the 
treatment.  Food  and  the  appearance  of  ifcaused  disgust,  and 
she  had  a  complete  absence  of  the  desire  t0:  eat*  Recently, 
her  sleep  had  been  very  poor,  and  the  patient  dreamed  that 
she  was  eating  some  kind  Of  "nasty  food*0- 

Electric  sleep  treatment  was  suggested  for  the  patient. 

On  17  January  the  dosage  of  the  pulsating  current  on  the 
brain  was  determined.  The  current  strength  was  within 
limits  of  five  ma;  the  frequency,  one  and  a  half  oscilla¬ 
tions  a  second.  Atthe  time  of  turning  on  the  current  the 
patient  became  excited,  and  stated  that  it  was  sticking  her 
everywhere;  she  was  anxious.  Then,  she  gradually  quieted 
down,  and  at  the  end  of  the  procedure  offered  no  complaints. 

On  ie  January  she  felt  good  during  the  electric  sleep 
procedure;  she  had  no  nausea  and  her  salivation  became  less; 
she  secreted  500  cubic  centimeters  of  saliva  per  day.  After 
the  third  procedure  the  salivation  decreased  still  further; 
she  had  no  nausea,  and  her  appetite  improved.  After  the 
fifth  procedure  the  patient "noted  that  her  salivation  had 
completely  stopped,  and  that  her  appetite  had  come  back. 
During  theelectric  sleep  procedure  she  had  drowsiness  and 
also  a "state  of  pleasant  rest.  After  the  eighth  procedure 
the  patient  noted  that  she  was  in  a  good,  alert  condition 
and'that  she'wanted  to  go  home;  she  felt  entirely  healthy. 
Fifteen  electric  sleep  procedures  were  given.  The  patient 
was  discharged  in  good  condition  in  the  12th  week  of  preg¬ 
nancy  . 

"Electric  sleep  treatment  gave  a  beneficial  effect  in  other 
patients  also.  The  number  of  procedures  given  ranged  from 
5  to'20,"  The  dynamics  of  the'disease  during  the  course  of 
treatment  were  usually  characterized  by  the  fact  that  from 
the  beginning  the  general  condition "and  disposition  improved; 
the  vomiting  and  nausea  gradually  stopped. 

As  is  known,  nausea  and  vomiting  in  pregnant  women  later 
stops  even  with  ordinary  treatment,,  but  electric  sleep 
accelerates  the  advent  of  a  bnormal  condition.  All  the 
patients  were  discharged  between  10  and  12  weeks  of  pregnancy. 


and  they  all  delivered  lie^W:.c^ildren  at  term. 

•  Improvement  in  the  neuropsychiatric  c.ondlt Jon, -.the; ;C.essa. 
Mon.  of.  vomiting,  :,nausea  and- salivation 's.ho^  that  electric-, 
sleep  is  an  effective,  therapeutic  method  also  in  t&e  t.oxe-. 
:mias?of  ^regnancyi  and  that  it  make j  it  possibie  .to  adminis¬ 
ter  the  treatment  without  the  use  of  narcotics,  which  ar..e  _. 
particularly-  undesirable  in'  the  toxemias  of  In, 

addition,  electric  sleep  treatment  shortens  the  time  that 
the  patients  are,  in  the  hospital  to  10-15  days. 
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Electric  sleep  is  a  condition  of  sleep  inhibition  produced 
by  the  application  of  an  electric  Current;  it  constitutes  a 
substantial  supplement  to  out  arsenal  of  therapeutic  measures. 
Electric  sleep,  which  we  Mve  studied  since  1947,  should  be 
distinguished  strictly  from  electronarcosi s*  which  we  also 
studied  earlier. 

Electronarcosis  is  produced  by  a  current  of  comparatively 
great  strength  and  is  accompanied  by  marked  sensations  which 
are  preserved  distinctly  in  the  memory  of  the  patients*  this 
contributes  to  the  occurrence  of  a  very  negative  attitude 
towards  this  procedure  in  the  patients. 

Electric  sleep,  which  is  produced  by  a  special  apparatus 
which  we  have  developed  which  gives  weak  rhythmical  stimula¬ 
tion,  not  only  does  not  produce  unpleasant  sensations  in  the 
patients  but,  as  the  patients  themselves  characterize  it,  is 
also  a  peaceful,  pleasant  procedure  which  produces  a  feeling 
of  freshness,  alertness,  and  to  which  they  are  attracted. 
Dreams  during  electric  sleep  are  of  a  pleasant  nature,  even 
when  they  have  nightmares  at  night. 

We  gave  considerable  attention  to  the  elucidation  of  the 
physiological  nature  of  electric  sleep.  The  investigations 
led  us  to  the  belief  that  the  direct  effect  of  the  pulsating 
current  on  the  brain  produces  the  condition  of  inhibit^oft; 
which  is  very  similar  to  although  not  identical  with  natural 
sleep.  We  have  called  this  condition  electric  sleep,  using 
the  terminology  adopted  in  the  laboratories  of  I.  P.  Pavlov 
with  respect  to  sleep  produced  by  weak  rhythmical  stimulation 
of  the  skin.  (F.  P.  Mayorov,  History  of  the  Teaching  on 
Conditioned  Reflexes.  Published  by  Academy  of  Medical  Sci¬ 
ences  USSR,  Moscow,  1948,  page  250.) 

*  Electric  sleep  has  its  own  definite  physiological  charac¬ 
teristics  which  are  very  similar  to  those  observed  in  natural 
sleep*  the  pulse  and  respiration  becomes  slower,  and  the 
previously  disturbed  respiratory  rhythm  and  amplitude  become 
normal , 

A  wave-form  process  similar  to  the  periodic  type  of  res¬ 
piration  may  be  observed  in  the  hypnotic  phases  with  the 
gradual  diffusion  of  the  inhibitory  process. 
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'  P1  ethy sinograms'  during" electric  sleep,  have  a  tendency.. to 
rise’.  While  before*  electric' sleep  an*  inhibition  of  .the  ■  *  •  ••  •■ 
seconds  ahd.'third-Order  waves ■:  isv  noted  on  -the  plethy?mogram, 
during  electric-' sleep  they  gradually  appear,"  -  ..  - 

The  dynamics’ of  the  conditioned  and  unconditioned  defen-.  . .. 
sive  and  vascular  reflexes  are  similar  to  what  is  observed 
in  physiological  sleep:  from:  the  beginning  a  gradual .  inhibi¬ 
tion  occurs  of  the  'conditioned  and  then  of  the  unconditioned 
reactions,  whereby  hypnotic  phases  may  be  observed  ,in  the,; 
'dynamics  of  electric-  sleep  equalizing,  paradoxical,  and 

ultraparadoxicai'*  v  -  :  ’  ^ 

The  dynamics  o'f  electrical  activity  of  the.  brain  are  also* 

'  very  similar*,  to  what  occurs'  in  physiological  sleep:  slowly  ■  . 

waves  -qraduaily  appear,-  vhich. .then:  become  the  dominant  rhythm. 

Which  attests  to  the"  development:  of-  ah  inhibitory  state-;  in- 
the  cerebral  cortexV  ft t  the'. same  time,  as-  experiments  on, 
animals  have  shown’, '  the  opt imunT excitation  rhythm  appears.*  in 
t he-  electro  t'ha  1  amogr  am .  ■  •  Owl hg-  t o  the  gr  eat  r eac t  i  vi  ty  of  t he 
Cortical'  cell's  and  the  inductive  relationships  between  -the  : 
cerebral-  cortex'  and  the  subcortex  sleep  inhibition  develops 
under  the  effect  of  the  pulsating  current..  .,  ••••  1 ***; 

Biochemical  examinations  are' evidence  that  -a  decrease  in  ; 
the  oxidative  processes  in  electric  sleep  is,  in  general, 
less'  than  -fn 'physiologic  sleep*  1  Sometimes',  even  an  increase 
in  the  oxidative  processes  is  noted.1  :  ■  ’  /  r"' 

Electrio  sleep  has  proved  to  be  ‘a  mild  and  completely 
harmless  method  of  "treatment -which  ?does.;  not  p  ro  due  e.  any  com¬ 
plications^  -'l  For  the  "pur  pose-  of 'intensifying  ‘Its.  effect  we 
have'  irt "ber t ai-ri -V ar i ants  Used  the  combination. of  ’electric  -; 
sleep  wt th  ether1  ’therapeutic-  Inf luences :  bromides,  caffeine 
as  we 1 1 ‘ a s  insulin  (in  the  treatment  of  schizophrenia). 
Combinatioh  of  "electric  -sleep  with  insulin  has  made  it  pos¬ 
sible  to  use  small-  dos-es  without  'resorting  to  insulin  coma.  . 

•  Electric  sleep -has  found  extensive  application  in  the  ;  ;:. 

hospital r;of  internal  diseases  vixi  the  treatment  of.  patients 
with  pebtic  ulcer  and  hypertensive  disease  as  well  as  irr.  . 
obstetrical  practice,  where  it  has;  been  successfully  utilized 
in  the  treatment  of  toxCaias  of ;  the  first  vhalf  of  pregnancy. 

In  recent  years,-'  the  application,  of  .it  has  already  transcended 
tne  limits  of  solitary  scientific  research  institutions.: 

According  to  existing  -  information,  <-eieGtr£cr:'Sieep- is  being 
used  at  present  in  68  therapeutic  institutions  Of  the  Soviet 
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Union*  in  19  republic,  kray  and  oblast  neuropsychiatric  hos¬ 
pitals  (KazakhSSR,  TatarASSR,  Omskaya,  Novosibirskaya,  Tam- 
bovskaya,  Saratovskaya,  Permskaya,  Vladimirskaya,  Kostrom- 
skaya. Oblasts  and  others.) t  in  11  psychiatric  hospitals  or 
medical  institutes  (KuybysHev,  Dnepropetrovsk,  L» vov,  Perm, 

Alma-Ata,  and  others}#  ■  . 

»  ' 

The  application  of  the  electric  sleep  method  to  dispensary 
practice  should  also  be  noted  as  a  very  va^fbJe. an^. 
bedinning.  V.  A0  Menskaya  in  the  Neuropsychiatric  Dispensary 
of  Krasnopreshenskiy  Rayon  of  Moscow  (chief,  physician  -**.  «*  1  • 
Ivanova),  whose  experience  has  shown  the  complete  possibility 
of  applying  electric  sleep  under  conditions  of  a  neuropsychia- 
trie  dispensary,  has  made  a  valuable  start  in  this  directio  • 
According  to  the  observations  of  this  dispensary,  the  electric 
sleep  method  is  not  only  indicated  and  possible  in  a  neuro- 
psychiatric  dispensary  but  is  an  adequately  effective  variant 
of' sleep  therapy  under  outpatient  conditions.  Among  the 
patients  treated  on  an  outpatient  basis  with  electric  sleep 
there  were  those  who  had  been  suffering  from  schizophrenia 
from  8  to  25  years.  After  a  course  of  treatment  their  asthe¬ 
nic  asthenic-neurotic  and  depressive  onl,ays  were  eliminated 
or  cons  id er ably  lessened#  Electric  sleep  treatment  Is  also 
being  used  in  other  neuropsychiatric  dispensaries  in  Moscow 
as  well  as  in  the  Neuropsychiatric  Dispensary  of  Yerevan. 


It  should  be  noted  that  thousands  of  electric  sleep  pro¬ 
cedures  performed  in  general  hospitals,  institute  hospitals, 
and  dispensaries  have  shown,  on  the  one  hand  the  complete 
harmlessness  of  this  method,  and,  on  the  other  hand,  its 
effectiveness  in  the  treatment  of  a  number  of  neuropsychiat¬ 
ric  and  internal  diseases.  All  this  serves  as  the  grounds 
for  more  extensive  incorporation  of  the  electric  sleep  method 
into  the  practice  of  therapeutic-prophylactic  institutions. 


Everything  which  has  been  presented  gives  us  adequate 
grounds  for  supposing  that  the  pulsating  current  plays  the 
leading  part  in  the  complex  mechanism  of  the  therapeutic 
action  of  electric  sleep.  As  a  result’ of  the  effect  of  the 
pulsating  current  on  the  central  nervous  system  deepqr  and 
more  complex  changes  occur  in  the  body  of  the  patient  than 
those  which  can  be  achieved  by  several  additional  hours  of 
sleep  produced  by  various  neutral  stimuli  like,  for  example, 
the  flickering  of  a  lamp,  the  beat  of  a  metronome,  £he  sound 
of  falling  rain.  •. 

Control  observations  with  the  performance  of  ’'base-line" 


procedures  are  an  essent ial;,confirm^t ion  of  the  position 
expressed  concerning  the  role  of  the  pulsating  . 

the  complex  nifeChanism;-©f v.the .physiological  effect  .of-  electric 

IfJeS  Tte-  role  of.  the!  eondUiphed: reflex  factor.particulfcrly 
tte  Lychogenlc  factor  in  the  general  complex  of .the  procedure 
constitutes  a  secondary  factor  of  little  significance. 
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